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B&W 
Pulverizer Design 
Simplicity 
Cuts 


aintenance 


A Compact, Space-Saving Package 
of Efficient Grinding Power 


Exceptional output and efficiency records... high- 
lighted by low maintenance... have been estab- 
lished in hundreds of installations by B&W Pul- 
verizers. Their long-range dependability has been 
accompanied by reduced operating costs. 


Simplicity of Arrangement and Reduced Mainte- 
nance: Accessibility for all normal maintenance 
makes it simple, quick, safe, and low-cost. Adjust- 
ments are easily made while the unit is in operation. 
Using only clean primary air supplied under pres- 
sure, fan maintenance is substantially reduced and 
fuel piping is greatly simplified. Also, with the 
pulverizer acting as its own distributor, no special 
distributing devices are needed. Grinding elements 
are of special alloy material. They last two years or 
more on eastern coals and at least a year on mid- 
western coals. 


Continuous High Fineness Over Entire Service Life: 
Efficient combustion requires high fineness at all 
times. The high circulating load of the B&W Pul- 
verizer permits efficient and dependable classifica- 
tion of product, so that only material of proper 
fineness leaves the unit. In addition, its slow-speed, 
spring-loaded ball bearing grinding elements main- 
tain proper grinding contact throughout their 
service life. 

Handles Wide Variety of Low Grade and Wet Coal: 
Regardless of the coal’s grade or whether it’s dry 
or soaking wet, the B&W Pulverizer’s unique and 
exclusive recirculation of fuel through heated air 
assures efficient grinding ... eliminates shutdown, 
capacity loss, or special attention from operators. 


Adaptable to Ali Types of Automatic Controls: 
Because it features “one point contact with the 
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(Above) Part of the 42 B& W Pulverizers serving six B&W 
Open-Pass Boilers. (Right) Maintenance is simple: 
doors open wide, classifier and spring assemblies are 
readily accessible for removal. Grinding components are 
lifted without special rigging. 


boiler,” operation of the B&W Pulverizer is simple. 
The boiler’s automatic combustion control is con- 
nected to the pulverizer at only one point—the 
damper in the primary-air duct. The pulverizer’s 
own control system regulates all other functions, 
such as maintenance of proper fuel-air ratio and 
operating temperature. 

SEND FOR DATA. For full information about the 
B&W Pulverizer and Pulverized-Fuel Firing Systems, 
write: The Babcock & Wilcox Company, Boiler 
Division, Barberton, Ohio. 





THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 
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Side elevation of secondary bus system, using round tubular copper bus conduc- 


tors, 2 


Round copper tube bus carries more amperes per 
pound of copper—cuts installation costs 


When a large eastern electrolytic refinery recently shifted to 
purchased electric power, it capitalized on the electrical and 
mechanical advantages of round tubular copper bus conduc- 
tors to effec t some economies 

Directly below the 10,000 kv-a outdoor substation was an 
unused coal conveyor tunnel that ran some 275 feet back to 
the former powerhouse. In this, the secondary bus system 
using 2.3-kv high-conductivity bus tube, 24” S.P.S., was 
installed as shown in the drawings 

hese round conductors, having an extremely low skin- 
effect ratio (1.01) can carry well over 300 amperes per 
pound of copper—compared with less than 275 amperes pet 
pound for rectangular bus of the same cross-sectional area. 

In addition to this materia] saving, round conductors in 
standard pipe sizes made possible installation savings through 
the use of stock-size supports, connectors, and other hardware. 

Substantial savings are often possible through the use of 
i tubular bus with a low wall-thickness-to-diameter ratio 
More complete information on tubular conductors is avail- 
able in the Sixth Edition of The American Brass Company's 
Publication C-25. This 62-page booklet has a wealth of gen- 
eral information on the properties of copper conductors—plus 
convenient data for the most commonly used sizes of all types 
of rigid bus conductors 
TECHNICAL SERVICES, Anaconda specialists are available to he Ip 
you in the solution of technical problems involving the use of 
Anaconda Bus Conductors. For such service, or for a copy of 
Publication C-25, see your nearby Anaconda representative. 
The American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda American Brass, Ltd., 
New Toronto, Ontario 5969 


Or write 


S.P.S., in unused plant tunnel. The run is approximately 275 feet long. 





End elevation of tunnel showing how bus conductors are mounted 
on either wall, covered by a simple expanded metal enclosure. 


ANACONDA" 


COPPER CONDUCTORS 


Made by The American Brass Company 


THERE'S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 
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=SSENGINEERS’ PREVIEW 


© DEVICE known as the “' plasma- 
jet,"" which started life within the 
last two years as a research tool for 
generating extremely high tempera- 
tures, is now being adapted to pro- 
duction uses. The equipment was 
originally intended to simulate heat 
conditions similar to those encoun- 
tered at speeds many times the speed 
of sound. It is capable of developing 
temperatures up to 30,000 F. 

Now the high temperature is being 
used to melt and apply metals and 
compounds with extremely high 
melting points. Tungsten, tantalum, 
columbium, and other refractory 
metals as well as their oxides, car- 
bides and compounds can be used to 
build shapes on mandrels or to coat 
surfaces of other materials. 

The jet is actually ultra-hot air 
which is shot from the unit by 
streams of high velocity inert gases 
which have passed through an elec- 
tric arc. Metals to be deposited on 
a surface are injected as powders into 
the gas stream or fed in the form of 
wire into the jet. In addition to 
producing parts capable of with- 
standing high temperatures, the proc- 
ess is expected to be used for making 
electronic parts and special chemical 
process assemblies from materials 
that might not otherwise be form 
able. 

In reviewing what metallurgy ac- 
complished in 1958, Clarence H. 
Lorig, president of the American 
Society for Metals and technical 
director of Battelle Memorial Insti- 
tute, also reports two new steels. One 
is an air cooling ultra-high strength 
alloy steel available in sheet form 
which develops tensile strengths up 
to 280,000 Ib per sq in. upon air 
cooling. The steel is reputed to have 
good formability and to be readily 
welded. 

The second steel is only a few steps 
removed from the research laboratory 
and has shown tensile strengths of 
more than 400,000 Ib per sq. ih. — a 
level never before reached with any 
metal. If the same strength levels 
can be matched in production quan- 
tities, the new steel will compete 
favorably with titanium alloys on 


a strength-to-weight basis. The steel 
is reported to have high ductility as 
compared to similar compositions of 
steel which are notoriously brittle. 
The steel retains its ductility down to 
— 385F. 


© NATIONAL INSULATION 
Manufacturers Association has been 
formed by members of the indus- 
trial insulation industry at a recent 
meeting held in New York City. 
President of the new organization 
is E. H. Luchs of the Mundet Cork 
Corporation. R. A. McLaughlin, 
Pittsburgh Plate Glass Co is vice 
president; F. T. Christenson, Re- 
fractory and Insulation Corp, is 
treasurer, and J. M. Barnhart is 
executive secretary. Offices are at 
441 Lexington Ave, New York 17, 
N. Y. 


© THINK there's an engineering 
manpower shortage? There’s been 
plenty of talk about it. Now the 
National Society of Professional En- 
gineers says that predictions and 
rumors concerning a so-called engi- 
neering shortage are ‘‘a disservice to 
the nation and the engineering pro- 
fession,’’ because they are not based 
on sound analysis. NSPE urges any- 
one who believes there is or may be 
a shortage to consider thesé points: 

1. Engineering school enrollments 
are at an all-time high and are con- 
tinuing to increase without artificial 
stimulation. 

2. Action which may force-feed 
students into engineering curricula 
without adequate assistance to the 
over-burdened engineering schools 
can only harm the cause of engineer- 
ing education. 

3. The current engineering need in 
industry and advanced technology is 
one based on qualitative rather than 
quantitative factors. The serious 
technological problems facing the 
nation cannot be resolved merely by 
adding to the number of engineers. 

4. Greater utilization of existing 
engineering manpower is recognized 
by all serious students of our man- 
power problems as a first priority 
item. 





© PROBABLY A FIRST in the engi- 
neering field, a comprehensive plan 
for leasing water, sewage and waste 
treating equipment, with option to 
purchase, is announced by Infilco 
Inc, of Tucson, Arizona. The plan 
can be applied to many types and 
sizes of equipment, and emphasizes 
that tax deductions become an ad- 
vantage in the case of industrial 
customers. Also, payments out of 
revenue or other funds 
where this is practical, rather than 
by bond issue, can be advantageous 
to municipalities and other public 


sources of 


operations 


© ENGINEERS JOINT COUNCIL 
has cited the Westinghouse Educa- 
tional Foundation and the Carnegie 
Institute of Technology for pioneer- 
ing the encouragement of young 
men and women to seek careers in 
engineering and science. The cita- 
tion was formally presented by 
Enoch R. Needles, just re-elected 
president of EJC, to John A. Hutche- 
son, vice president in charge of 
research and development for West- 
inghouse and president of the 
Westinghouse Educational Founda- 
tion. 

This year observes the comple- 
tion of 20 years of George Westing- 
house Scholarships at Carnegie 
Tech. Each year, since 1938, ten 
four-year scholarships have been 
awarded to secondary school sen- 
iors selected from over 1000 ap- 
plicants per year, in nation-wide 
competition. The program repre- 
sents a pioneering achievement in 
industry-education cooperation. 

Newly elected to the vice-presi- 
dency of EJC is Dr. Augustus B. 
Kinzel, vice-president for research, 
Union Carbide Corp. 


© AT PUBLIC SERVICE Electric 
and Gas Co's $110,000,000 Bergen 
Generating Station in Ridgefield, 
N. J., it is expected that the first 
of two 290,000-kw turbine generators 
will be in operation this spring, with 
the second unit ready for operating 
later this year. 

The company’s Mercer Generating 
Station, located near Trenton in the 
heart of the Delaware Valley area, 
will have two 320,000-kw turbine 
generators with a total capacity of 
640,000 kw and will cost approxi- 
mately $130,000,000. First unit is 
scheduled to go into operation in 
1960 and the second a year later. 


Upon completion of the Bergen 
and Mercer Stations, the company’s 
total effective capacity of the eight 
generating stations in the system will 
be 3,692,500 kw, an increase of 45 per 
cent over the capacity on January 1, 
1958 


© FREDERICK P. FAIRCHILD, 
chief engineer in the electric en- 
gineering department, Public Serv- 
ice Electric and Gas Company, who 
recently was presented the George 
Westinghouse Gold Medal Award 
of ASME for “eminent achievement 
and distinguished service in the 
power field of mechanical engi- 
neering,” retired January 28. 

Mr. Fairchild was an early advo- 
cate of pulverized fuel firing and the 
larger boilers which were thus 
made possible. He has been a con- 
sistent proponent of higher steam 
pressures and temperatures, which 
have resulted in marked improve- 
ment in efficiency and the better 
utilization of fuel resources. 

He has been recognized not only 
for being the first to use austenitic 
steel in high-temperature, high- 
pressure power plant piping, but 
for promoting its continued use to 
the point where this alloy has at- 
tained acceptance by the industry. 

Mr. Fairchild early encouraged 
manufacturers to develop the large 
capacity, high-speed, 3600-rpm tur- 
bine generators. He also was an 
early advocate of the all 3600-rpm 
cross-compound turbine into which 
he incorporated shaft-driven boiler 
feed pumps. 


© $60,251 CONTRACT from South- 
western Electric Power Co for gen- 
eral instrumentation, panels and au- 
tomatic combustion control equip- 
ment has been awarded to Leeds & 
Northrup Co. The equipment will be 
installed at Southwestern’s Arsenal 
Hill Station in Shreveport, La., and 
will automatically control a Com- 
bustion Engineering boiler with a 
capacity of 810,000 lb of steam per 
hour. 


©1958 FRANK NEWMAN 
SPELLER AWARD is being given 
to Aaron Wachter, director of re- 
search, Shell Development Corp, 
Emeryville, Cal. Award is made by 
the National Association of Corro- 
sion Engineers in recognition of 
achievements in corrosion engi- 
neering. Dr. Wachter, who was 


1954 president of NACE, has been 
head of Shell Development's cor- 
rosion department since 1938. He 
is an alumnus of City College of 
New York and has a PhD in physi- 
cal chemistry from University of 
California. 

Hoover Medal for 1958, awarded 
by ASCE, ASME, AIEE and 
AIMMPE, goes to Lt. Gen. Ray- 
mond A. Wheeler, past president 
and director of the Society of 
American Military Engineers. The 
award was made at a special dinner 
and meeting by the four sponsoring 
societies in Washington, D. C. 


© ANNUAL Spring Conference of 
the ASME Lubrication Division will 
be held March 16 and 17 at the 
Franklin Institute in Philadelphia. 
Theme of the conference is Wear of 
Lubricated Surfaces. Three of the 
sessions will be conducted as a sym- 
posium and formal papers will be 
presented at one session. 

1959 Gas Turbine Power Confer- 
ence is scheduled for March 8-11 at 
the Netherland-Hilton Hotel in Cin 
cinnati. The meeting and exhibit are 
sponsored by ASME. 

1959 Nuclear Congress will be a 
40-session, 5-day meeting, which 
begins April 5 at the Public Audito- 
rium in Cleveland. Featured will be 
engineering papers dealing with ad- 
vances in reactor technology and the 
use of radioactive materials, a trade 
show, the ATOMFAIR, talks de- 
voted to problems of industrial man- 
agement in the nuclear field and 
papers devoted to laboratory prob- 
lems in radioactive materials. In- 
vitations have been issued to Russian 
engineers to describe details of their 
power reactor program, including a 
600,000-kw power plant reported to 
be under construction in Siberia. 

Wisconsin's triennial Engineering 
Exposition will be held at the Uni- 
versity of Wisconsin College of Engi- 
neering, April 10-11-12. Biggest 
engineering project of its kind in the 
state, the 1959 exposition will house 
exhibits and displays in all four of 
the engineering buildings on the 
Wisconsin campus. 

Annual conference of the Mainte- 
nance and Plant Engineering Division 
of the American Society of Mechan- 
ical Engineers will be held May 4 
and 5, 1959, at the Edgewater Beach 
Hotel in Chicago. The conference 
will be co-sponsored by the Ameri- 
can Institute of Plant Engineers. 
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nortrait of a power hog 


When water flow capacities go down and pumping costs go up, the culprit is usually twberculation. 
The way to deal with this power hog is right on his own ground — the inner surface of the water 
main. Here Calgon,® the simple and inexpensive way to deal with corrosion,t goes to work. By 
interposing a tough film between the metal surface and water, Calgon definitely controls corrosion. 

Calgon treatment of the water is particularly effective after mechanical main cleaning because 
of its fast film-forming ability. Protection for freshly scored metal surfaces is quickly built up 
and easily maintained. Calgon treatment is as inexpensive as it is effective — a few ppm control 
tuberculation and other corrosion problems as well. 

A letter or phone call will bring you more informa- a A LGON cemeiiaeey 
tion on how Calgon can help. Or, an experienced oivision of HAGAN CHEMICALS & CONTROLS, INC. 
Calgon engineer will be glad to make detailed reeom- 4AGAN BUILDING, PITTSBURGH 30, PA. 
nti ie ait a aatiate In Canada: Hagan Corporation (Canada) Limited, Toronto 
{Fully licensed under U.S. Patent 2337856 
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SSWHAT THEY TELL US 


> IN CLEVELAND recently we 
checked up with Henry Vyhnalek, 
chief chemist for Cleveland Electric 
Illuminating Co, on performance of 
the 107-mile coal pipeline that sup- 
plies the company’s Eastlake Station. 
As readers will recall, this unique 
pipeline originates at Hanna Coal 
Co near Cadiz, Ohio, and terminates 
at the Eastlake Plant. Diameter of 
the pipeline is 10 in. and coal slurries 
in varying concentrations are pumped 
through it. Vyhnalek tells us that: 


Maximum concentration success- 
fully pumped to date is 50 per cent 
slurry. Maximum daily tonnage to 
date has been 4700, which represents 
a return on investment of $4700 for 
that day. Economics of the operation 
is an even $1 a ton on the basis of 
rail freight rates in effect last October. 


One of the problems connected 
with this unusual operation has been 
the clarification of the transporting 
water, so that it can be dumped into 
Lake Erie. This problem has been 
solved so well that the effluent water, 
after clarification, is better quality 
than Lake Erie water. Eastlake Sta- 
tion is using this water for cooling 
system and service water before re- 
turning it to the lake. For details, 
watch for an account in an early issue 
of POWER ENGINEERING. 


> NUCLEAR power activity in Brit- 
ain in 1958 was “tremendous,” re- 
ports Dr. Tom Margerison, scientific 
editor of The New Scientist. Mar- 
gerison says that: 


From the research center at Har- 
well, activities now spread wide over 
the country from Dounreay in the 
north of Scotland to Winfrith Heath 
on the south coast of England, where 
the first of a new generation of atomic 
reactors is being built. 

All around the coasts, nuclear 
power stations are beginning to take 
shape. At Berkeley in the west and 
Bradwell in the east the new stations 
are making rapid progress. The great 
shapes of the nuclear reactors already 
dominate the scene and also the tall 
heat exchangers, in which water is 
converted into steam for the turbines 
that generate electricity. 

Berkeley and Bradwell are the two 
most advanced of the Electricity Au- 
thority’s nuclear power stations. 
They should be completed by the end 
of 1960. The two newer stations, at 
Hunterston on the west coast of 
Scotland and Hinkley Point in the 


southwest of England, will not be 
completed until 1962. In the mean- 
time, the Atomic Energy Authority’s 
station at Calder Hall has been com- 
pleted and is now four times the size 
it was when it was opened two years 
ago, while another nuclear power 
station at Annan in the south of 
Scotland, identical with Calder Hall, 
is nearing completion. 

While the four major power sta- 
tions are being constructed, sites are 
being found for new stations. These 
will be bigger and more economical 
than those now being built. As a re- 
sult, the size of the British atomic 
power program has been increased 
from the 1400-mw target originally 
projected to around 5000 mw. 


> READER REACTION to our 
standing offer to send tearsheets (free 
extra copies) to readers desiring 
them, often is not only gratifying but 
revealing of the way in which POWER 
ENGINEERING is used. E. R. Hot- 
tenstein, a mechanical engineer work- 
ing in the nuclear energy division of 
Gilbert Associates, Inc, in Reading, 
Penna, writes: 

Your December, 1958 issue has 
just crossed my desk, and an article 
titled Introduction to Steam Power 
(Feedwater Treatment) which ap- 
pears on pages 96 and 98 is of interest 
to me. Since the magazine circulates 
in our office to other engineers, I do 
not wish to mutilate it by tearing out 
pages. With this in mind, I would like 
to know if I could obtain a set of the 
respective tearsheets on this article. 


> “DON’T BE misled by Kakorr- 
haphiophobia into osphresiolagnia.”’ 
That was a sapient comment uttered 
by the famous Col. John Paul Stapp, 
the man who rode the rocket test 
sled at the Muroc Dry Lake in Cali- 
fornia at speeds up to 632 mph, the 
stops subjecting him to forces of well 
over 40 g’s. He became the fastest 
man on earth. A recent article in the 
Saturday Review of Literature gives 
many details of Col. Stapp’s heroic 
work in these tests and the practical 
results of it. This article quotes his 
comment given in the first sentence. 

Now there is a very simple English 
translation of that comment. If you 
are curious about it, drop the Editor 
a post card or write Stapp on the 
return post card elsewhere in this 
issue. 


p> SINCE industry will be more and 
more vitally interested in training 
of crews for nuclear power plants, 
we asked Major Wray (see article 
on page 50 of this issue) about the 
differences, as he sees them, between 
the Army’s nuclear power plant 
training problem and that which 
industry faces. Major Wray replied: 


Several factors appear to simplify 
greatly the training problem faced by 
industry. Most important among 
these factors are the following two: 

1. There is available to industry a 
plentiful supply of personnel with 
many years of experience as operators 
and as power plant maintenance men. 
This fact eliminates the need for a 
major part of the effort required for 
the military — that of training men 
in the conventional aspects of nu- 
clear power plant operation. 

2. Generally speaking, cross train- 
ing in maintenance and operation 
would not be required for personnel 
in a commercial plant. 

Analysis of industry’s problem in- 
dicates considerably varying needs 
for personnel in different operational 
and maintenance positions. It would 
appear that guide lines for a training 
program could be summarized as 
follows: 

All personnel would be given a 
short course describing the basic sys- 
tems in the nuclear power plant 
involved and the general principles of 
operation of the nuclear boiler. 

All personnel would require orien- 
tation in the field of health physics in 
order that they can appreciate and 
follow the radiological safety rules 
and procedures for the plant. 

All maintenance personnel would 
receive instruction covering any 
special equipment which they would 
be required to maintain. For instru- 
ment technicians, this includes the 
field of nuclear instrumentation. 

Plant chemists would probably be 
given some training in those tech- 
niques required for analyzing radio- 
active fiuids and for assisting the 
plant health physicist in monitoring 
the plant and personnel for possible 
contamination and radiation expos- 
ure. For the present it would appear 
desirable for each plant to retain a 
professional level health physicist 
on the staff or on a frequent consult- 
ing basis. 

Not more than two men per shift 
would require training in reactor 
operation. This training, on a tech- 
nician level, would be fairly extensive. 
By careful selection of experienced 
operators with somewhat better 
than average aptitude for learning, 
this phase of the instruction should 
not present a difficult problem. 

Practically no academic type of 
instruction would be required for 
crew members other than reactor 
operators. The instruction for the 
reactor operators would include only 
those subjects necessary to give 
them the necessary working knowl- 
edge of nuclear reactors. 
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How Much Steam Should a Steam Trap Trap? 


- +. some answers to commonly asked questions 
about the primary job of a steam trap 


You don’t need a doctor’s degree in 
thermodynamics to answer the ques- 
tion at the top of this page. Natu- 
rally, a steam trap should trap all 
the steam. 

Unfortunately for you, the prob- 
lem isn’t quite that simple. After all, 
a shut off valve would trap all the 
steam ... and condensate, and air, 
and carbon dioxide as well. 

So we’d better amend the answer 
to the question this way: A steam 
trap should trap all the steam but 
must remove condensate, air and 
carbon dioxide as rapidly as they 
accumulate. 

With this established, let’s take a 
closer look at what’s involved: 


A Steam Trap Should Trap 
All The Steam 


If you’ve had experience with sev- 
eral different makes of traps, you 
already know that some trap steam 
better than others. The operating 
principle of the trap is what makes 
the difference. We like to talk about 
it because Armstrong traps are de- 
signed so that no steam can get to 
the orifice. The valve is always water 
sealed. Result: More efficient steam 
utilization, lower fuel costs. 


A Steam Trap Should 
Remove Condensate 


All traps remove condensate—after 
a fashion. For maximum efficiency 
in the unit being drained, though, 
the trick is to get it out without 
waiting for it to cool and without 
leaking steam. 

Armstrong’s water sealed valve 
takes care of steam leakage. The 
inverted bucket operating principle 
opens the trap for water regardless 
of its temperature. This means you 
get the condensate out as quickly 
as it accumulates. Result: Higher 
temperatures and better heat transfer 
in steam heated units. 


A Steam Trap Should 
Remove Air and CO, 


Part and parcel of the condensate 
removal problem is removal of air 
as well as oxygen and carbon diox- 
ide—two real troublemakers. Air 
tends to reduce operating temper- 
atures and interfere with heat trans- 
fer. CO, goes into solution to form 
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Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
age pulls valve open. Air is dis- 
charged along with condensate. 





HERE’S THE STEAM TRAP DESIGN THAT GETS RID 


OF CONDENSATE AND AIR WITHOUT STEAM LOSS 


STEAM 


MD convensate 


AIR 


Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 








corrosive carbonic acid which, for 
example, can eat unit heater tubes. 
O, aggravates the situation. Believe 
it or not, but all traps don’t prop- 
erly remove air and CO». 


By now, you’ve probably guessed 
that Armstrong traps do remove air 
and CO,. Armstrong design (see il- 
lustration) provides continuous 
venting of air and CO:. By opening 
suddenly, the Armstrong trap cre- 
ates a momentary pressure drop to 
“‘pump” the air down to be vented. 
Result: Higher temperatures, faster 
heat-up, better heat transfer and re- 
duced corrosion. 


Note: When required, specially 
sized air vents are furnished. For fast 
heat-up of low pressure on-and-off 
units, Armstrong provides open float 
and thermostatic air vent traps. 


What’s the Final Answer? 


Summing it all up, you'll get the 
best service from steam heated units 
that are equipped with traps de- 
signed to trap all the steam and re- 
move air and condensate as quickly 
as it accumulates. In our prejudiced 
viewpoint, this means Armstrong 
traps. More important are the sev- 
eral thousand users of Armstrong 
traps who have proved the point. 
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Before you make up your mind, 
though, consider the minimum main- 
tenance requirements of Armstrong 
traps .. . and the convenient assist- 
ance your local Armstrong Repre- 
sentative provides. These are im- 
portant plus values. 


Put Up or Shut Up 
We’re so confident that we “put 
up”. Armstrong traps are uncondi- 
tionally guaranteed to satisfy. So 
you can find out for yourself with 
practically no risk. If you’re not 
completely satisfied with the way 
they do their job, you can get your 
money back. 
ok * * 


The 44-page Armstrong Steam Trap 
book goes into greater detail on 
these and other Armstrong features. 
It also discusses trap selection, in- 
stallation and maintenance. Ask 
your Armstrong Representative for 
a copy or write 


Armstrong Machine Works 
8103 Maple Street 
Three Rivers, Michigan 


@® ARMSTRONG 
STEAM TRAPS 
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There’s a new star in the Yarway Blow-Off Valve line. 


For years rugged Yarway Unit Tandem Blow-Off Valves 
have been standard equipment on most high pressure 
boilers. In fact, more than 80% of high pressure plants 
use Yarways. 


Now a new design Unit Tandem is offered for medium 
pressure boilers to 665 WSP. Streamlined, lighter in 
weight, easy to operate, tight sealing and long wearing 
—this valve brings premium quality Yarway Unit 
Tandem dependability to the medium pressure field— 
at a competitive price! 


Important features, like the nitralloy plunger in the seal- 
ing valve and integral stellite seat and disc in the blowing 
valve, make this your best buy for blow-off service. 


Order Yarway Unit Tandems for your present boilers— 
or specify them on new boilers. 


For full details write for Yarway Bulletin B-435, 
Supplement A. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCHES IN PRINCIPAL CITIES 


YARWAY 
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Thermobestos calcium silicate insulation 


5 SECONDS TO REMOVE Metal- 15S SECONDS LATER the spe- METAL BAND provides perfect 
On from carton. Another 25 cially designed aluminum “‘snap joint protection against vapor 
seconds to snap on pipe and strap” (containing vapor seal) and weather. Total elapsed 
lock in place! has been snapped on joint. time: 90 seconds! 


Here’s the fastest, most efficient 
way ever to install high-tempera- 
ture pipe insulation and protective 
aluminum jacketing. 

Metal-On is the insulation idea all 
industry has asked for: a single pack- 
age product that permits application 
of Thermobestos pipe insulation and 
corrosion-resistant metal jacket in 
one fast operation. You’ll find that a 
section of Metal-On can be applied as 
fast as, oftentimes faster than, an in- 
sulation alone. 


Snaps in place . . . F-A-S-T! 
J-M’s new Metal-On consists of 
Thermobestos calcium silicate insu- 
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Metal-On ends jacket thickness and alloy guesswork! The Metal-On jacket measures an ideal .016-inch 
thick .. . of a high-quality aluminum alloy selected for superior weather resistance. 


pipe in 90 seconds! 
new J-M METAL-ON Insulation! 


factory-jacketed in gleaming, weatherproof aluminum 


lation, a vapor barrier and an all- 
weather protective covering of alu- 
minum. Furnished ready-to-install, a 
section of Metal-On snaps on the 
pipe, locks tightly in place (new lock- 
ing device is exclusive Metal-On fea- 
ture) to seal out weather and protect 
the insulation indefinitely. Joints are 
sealed tight with aluminum “snap 
straps’’ mechanically fastened in 
place with metal bands. 


Right alloy ... proper thickness 


The Metal-On aluminum jacket re- 
duces maintenance in virtually every 
outdoor pipe application! It never 
needs painting ... won’t rust... is 
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impervious to surface dirt, oils and 
grime. The jacketing is made of an 
aluminum alloy (containing magne- 
sium) that is specially selected for 
superior corrosion resistance. Jacket 
thickness is designed to provide, at 
lowest cost, outstanding appearance, 
stiffness, workability and resistance 
to abuse and pitting. 

Metal-On presents no fitting prob- 
lem. It is cut easily right on the job 


JOHNS-MANVILLE JM 
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with either power or hack saws. Avail- 
able in 36” sections in a complete 
range of pipe sizes through 24”... 
by 3” thickness. 

To help you investigate Metal-On 
for your next pipe insulation require- 
ment, let us send you the informative 
brochure, IN-217/. Write for it to- 
day. Address Johns-Manville, Box 
14, New York 16, N.Y. In Canada, 
Port Credit, Ontario. 


3 MANVILLE 


PRODUCTS 


1 





These Three Companies Selected The 


REILEW TURBO FURNACE 


Because Of These Outstanding Performance Characteristics 


Eliminates the flyash disposal problem @ Because of performance characteristics, the 
Riley Turbo Furnace can be operated at 
higher heat releases: The size of the unit 
is reduced thus reducing building costs 
and permitting higher capacity within a 
given space 


Clean furnace walls eliminate necessity of 
wall deslagging equipment 
High operating efficiency — minimum 
carbon loss — low excess air 


Uniform distribution of furnace gases : i : ; 
across full width of the superheater with A wide furnace is possible without need 


minimum variation in metal skin tempera- for dividing walls 

tures from side to side One level firing reduces expense for walk- 
Maximum utilization of waterwall surface way systems 

Economical and quick conversion from Provides ease of observation and 
gas and oil firing to coal operation 


FOR TURBO FURNACE DETAILS — WRITE RILEY STOKER CORPORATION, WORCESTER, MASSACHUSETTS 


A survey of your plant by a quali- 
fied consulting engineer could 
show ways of making surpris- 


ing savings in your power costs. STEAM GENERATING & FUEL BURNING EQUIPMENT 


a 
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A Progressive Chemical Company 
One 400,000 Ibs/hr Turbo Furnace Boiler: 
830 F — 1250 psig. Unit is fired by pul- 
verized coal from three Riley Pulverizers. 
A second Turbo Furnace Boiler of 600,000 
Ibs/hr has been purchased for a second 
plant at this location. 


A Louisiana Public Utility 

One 1,550,000 Ibs/hr Turbo Furnace Boiler; 
1005 F superheat, reheat — 2175 psig. This 
unit has a furnace 55 feet wide with no water 
cooled platens or dividing walls. Fired by 
natural gas. Can be converted to coal quickly 
and at low cost. 





A Prominent Manufacturer of 

Electrical and Electronic Equipment 
One 150,000 Ibs/hr Boiler: 835 F — 900 
psig; Fired by pulverized coal. One 
Duplex Riley Pulverizer. 





For the full operating facts o f Riley Turbo Furnace 
Boilers consult your Riley representative. 
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Economical 


in operation... 


Dependable 


‘er ELLIOTT 





Precise alignment of shaft, 
through true centerline support, 
permits smooth and dependable 
operation at all operating temper- 
atures. The entire rotor assembly 
is dynamically balanced 


By separating the pedestal 
mounted exhaust-end bearing 
from the hot turbine casing 
the temperature distortion is 
minimized, and the vertical shaft 
movement is thereby eliminated 


Accessible shaft-seals simplify 
maintenance and routine inspec- 
tion. Shaft surface under packing 
glands is stainless steel. Covers 
are readily removable without 
disturbing the upper-half casing. 


Steam-saving hand valve with 
pilot, which can be opened against 
full steam pressure, reduces steam 
consumption at partial loads. 
This feature is available on all 
sizes of Elliott YR steam turbines. 


65, 








Simple, Positive direct-acting 
speed-governing system is depend- 
able, weather-proof, accurate. 
Separate trip gives positive over- 
speed protection, and it may be 
easily reset against line pressure. 


All-weather protection is stand- 
ard for Elliott YR turbines. They 
shrug off heat, dirt, snow, moisture 
or contaminated atmosphere. 
Stainless steel exposed parts are 
furnished for extreme conditions. 


In addition to the units illustrated here, Elliott makes single-stage 
turbines in special frames, reduction gears, multistage mechanical drive 
turbines to 50,000 hp, and turbine-generators ranging through 44 mw. 
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TURBINES 


TYPE 


day-in/day-out 


ELLIS OTT Company JEANNETTE, PENNA. 
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philosophy of “don’t accept 
anything at face value’’... 


Tidewater’s “Refinery of the Future” Uses 
471 Fast’s Couplings to Reduce Maintenance 


N PLANNING Tidewater’s Delaware Refinery, all 

equipment purchases were examined from every 
angle . . . capital investment, manpower, mainte- 
nance and reliability. Fast’s Self-Aligning Couplings 
were used throughout because they met Tidewater’s 
exacting demands. 

Tidewater’s equipment design policies were estab- 
lished by survey teams that visited refineries all over 
the country. They carefully appraised each plant and 
asked operators what improvements they would make 
and what features they would retain if they were to 
redesign their drives. 

In 471 applications at this refinery, Fast’s Couplings 
guarantee mechanical flexibility that eliminates costly 
shutdowns and expensive shaft replacements. Fast’s 
have the reputation of frequently outlasting the equip- 
ment they connect. This means savings in mainte- 
nance and down-time . . . in addition to protecting 
costly equipment against errors of alignment. 

Nearly 40 years of coupling experience qualifies 
Koppers to solve your coupling problem. Write today 
for full details to: KOPPERS COMPANY, INC., Fast’s 
Coupling Dept., 3502 Scott Street, Baltimore 3, Md. 


Engineered Products 
Sold with Service 


Fast’s Couplings give dependable, trouble-free service 
throughout Tidewater’s entire production facilities. 


This Fast’s Coupling drives a pump delivering heavy 
naptha ww the Solutizing plant. 


> 





THE ORIGINAL 


FAsTs Couplings 
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Genera Orrices: Peasopy Piaza, St. Louis. Orrices In: Cuicaco, Des Mouves, Kansas Crry, Louisvitte, Mempuis, MINNEAPOLIS, NASHVILLE 
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power for progress 


“Sy 


Be sure you are near the world’s /argest Coa/ Reserves 
for a low-cost, unlimited fuel supply 


Since your fuel costs are governed to a large 
extent by transportation charges, it is good 
business to locate your new plant near a large, 
dependable reservoir of coal. PEABODY, 
with two billion tons of proven reserves, can 
help you select that site... where your burn- 
ing equipment can be fed from one of 
PEABODY’S ultramodern mines and coal 


processing plants. Result: your assurance of 
an economical coal supply far into the future. 
Long-range planning is an important part of 
our business. May we be of service to YOU? 
Get your free booklet, “This Is Peabody Coal 
Company”, and learn more facts about 
PEABODY and its complete coal service. 
Write Department PE. 


PEABODY coat company 


Peabody Plaza, 301 Olive Street, St. Louis 2, Missouri 
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, Free" samples..:free 
linpurities at new jon exchange 
IT TAKES A MAZE OF SMALL. TUBES TO PICK 
UP SAMPLES OF TREATED WATER, CAUSTIC SODA, 
AND WATER RINSES FROM AN ANION EXCHANGER. 
BECAUSE OF A CONSTANT CORROSION PROBLEM 

CAUSED BY ACID REGENERATION, MONEL ALLOY IS 
USED FOR THE TUBES, FITTINGS, AND FIXTURES 
THROUGHOUT THE SAMPLING SYSTEM OF AN EASTERN 

POWER PLANT'S NEW ION EXCHANGE SYSTEM. 











SLOWED DOWN BYA METAL PROBLEM? 


A TALK WITH ENGINEERS FROM INCO/S MECHANICAL 
ENGINEERING SECTION MAY HELP YOU GET BACK 
ON SCHEDULE. JUST GET IN TOUCH WITH US AND 

OUTLINE THE DETAILS. AND FOR A USEFUL RUN-DOWN 
ON MONEL ALLOY, WRITE DEPARTMENT PE FOR 

30-PAGE INCO BULLETIN,"ENGINEERING PROPERTIES 

OF MONEL AND 'R’ MONEL ALLOyS.” 


ALTY, SANDY WATER IN CIRCULATION PUMP 
D SEALS AT A COASTAL POWER PLANT CUT 
SHAFT SLEEVE LIFE BELOW 22 YRS. USE OF 
FRESH WATER IN PACKING GLANDS WOULD 
HAVE REDUCED ABRASION, CORROSION. BUT 
THERE WAS A CHEAPER WAY."S” MONEE HARD- 
GRADE NICKEL-COPPER ALLOY SLEEVES, 
PRODUCED AT INCO'S BAYONNE FOUNDRY, 
WERE INSTALLED. NOW IN SERVICE 4 YEARS 
..NO REPLACEMENTS... THE COST OF “S” 
MONEL SLEEVES WAS LESS THAN THE 
ESTIMATED COST OF PROVIDING FRESH WATER 


Alloy Plugs for leaky heat exchanger 
Jubecput an end fo galvanic connosion foo 


PLUG’S SHAPE PREVENTS TUBE SHEET 
DAMAGE,MAKES CERTAIN PLUG IS DRIVEN IN 
CONCENTRIC WITH TUBE. OF MONEL* NICKEL- 
COPPER AND INCONEL® NICKEL-CHROMIUM 
ALLOYS, PLUGS ARE CORROSION-RESISTING AND 
GALVANICALLY COMPATIBLE WITH HEAT 
EXCHANGER TUBE MATERIAL. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y 


Registered trademark 


INCO NICKEL ALLOYS 
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R. E. Cannard— Chief Engineer and General Manager 


Manitowoc Public Utilities Commission has just installed the sixth Wickes Steam Generator to K For the latest developments in 
. ° P . P P . shop-assembled boilers, investi- 
help provide power for the City of Manitowoc, Wisconsin, and its surrounding area. The este Whtiak: ates raiedies 


continued selection of Wickes equipment by this progressive municipality is a tribute to the A-type water tube units now built 


for capacities up to 75,000 Ibs. 
per hour for oil and gas fuels. 
Wickes Boiler Co. builds steam generators for all branches of industry .. . for municipalities Request bulletins 56-1 and 57-1 
and for private and public buildings. Wickes units are available in sizes up to 500,000 Ibs. of for full information. 

steam per hour and are designed for high or low steam pressures and temperatures, and for 

all types of fuels and firing methods. There is a Wickes design available for your needs. 


dependability and quality of Wickes Steam Generators. 


Write for bulletin 55-1, showing the wide variety of designs and sizes available in both field- 
erected and shop-assembled* steam generators, or ask the nearest Wickes representative to 
call on you for full information. 


WICKES BOILER CO., SAGINAW 11, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 
QUALITY SINCE 1854 * SALES OFFICES: Boston + 
Cleveland * Dallas * Denver + Detroit * Houston * Indianapolis * Los Angeles 
Milwaukee * New York City * New Orleans * Portlond, Ore. 
San Francisco * Springfield, Ill, * Tulsa 
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TERRY SOLID-WHEEL TURBINES 


used exclusively at Baton Rouge plant of W.R.Grace & Co. 


In purchasing equipment for their new 50,000,000-pound 
high-density polyethylene plant, W. R. Grace & Co. standard- 
ized, wherever possible, on a single source of supply for each 
type of equipment used. Consistent with this policy, Terry 
steam turbines were used exclusively throughout the utility 
and process sections of the plant. 

A total of 17 turbines were placed in service for driving 
pumps and fans. These are all of the solid-wheel type, rang- 
ing in capacity from 50 to 240 HP. 

Terry solid-wheel turbines are known for their long life 
and sure dependability under the most-trying operating con- 
ditions. They feature a single-piece wheel which is virtually 
indestructible. 

Send for details of these trouble-free turbines. Ask for a 
copy of bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 


TERRY SQUARE, HARTFORD 1, CONN. 


The,upper photograph shows one of the 17 Terry turbines in- 
stalled at the Baton Rouge, La., GREX high-density polyethylene 
plant of W. R. Grace & Co. Above, a typical Terry solid-wheel 
turbine with cover removed to show the wheel construction. 


TT-1214 
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new streamlined safety shield 
new crank-ty pe design 

new improved accuracy 

new parts interchangeability 
new operational efficiency 
new maintenance ease 





Send for new booklet giving — 
the biggest news in pumps... 


See how the all-new Hills-McCanna Masterline 


metering pump can bring you new highs in econ- ; 
omy and performance. This booklet tells the story *4 
. » + gives you the details on the pumps that go new L AY seal 


inside and outside to register all-time highs in 
Mic Caitita 


accuracy, dependability and maintenance ease. 


Ask for Bulletin 4900 “Look What's New in COUT ULI IAY, 


Metering Pumps”... it pinpoints the features that 
make Masterline pumps your best buy for now and . 


the future! 
Hills-McCanna Company, 4620 W. Touhy Ave., Chicago 46, lil. 
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EDWARD “848” SERIES GLOBE VALVE 


4 (ANGLE TYPE ALSO AVAILABLE) 














What’s New from Edward Valves @) 


New Products . . . Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 





Major Improvements at No Extra Cost Mark 


New “848” Series Forged Steel Stop Valves 


In an industry where any change in design is 
“news,” Edward is proud to introduce a new line 
of 600-lb forged steel stop valves with so many 
major design improvements at no increase in cost. 
These Rockwell-built Edward valves are suitable 
for air, water, oil and other hydrocarbons, anhy- 
drous ammonia and other gases, steam and other 
non-corrosive fluids. 


NEW MATERIALS USED THROUGHOUT 

Besides tough drop-forged steel, which is the basis 
of these valves, Edward introduces such innovations 
as stainless steel gland bolts, an aluminum-bronze 
yoke bushing, solid disk of chromium-cobalt-tungsten 
stainless steel, spiral wound gasket of stainless steel 
-and asbestos, and special alloy cap screws linking 
body and bonnet. 


NEW IMPROVED BODY-BONNET JOINT 

Four molybdenum alloy cap screws secure bonnet 
to valve body. These compact, high-strength cap 
screws require less space than ordinary nuts and 
bolts, can be handled with one hand, and deliver 





maximum compressive force with minimum tighten- 
ing torque. A new spiral wound gasket, consisting of 
some 20 turns of stainless steel and asbestos, pro- 
vides controlled compression not possible with ordi- 
nary flat gaskets. Because this spiral wound gasket is 
free to expand and contract as needed, it ‘‘takes up 
the slack,’’ maintains a leak-proof seal between body 
and bonnet. 


NEW SOLID DISK OF SPECIAL ALLOY 


Disk is made of chromium-cobalt-tungsten stain- 
less steel. This new alloy has added resistance to 
erosion, holds its hardness better under high tempera- 
tures than other disk materials. Disk is lock-welded to 
disk- nut , eliminating wobble and chatter—especially 
important when valve iscalled upon for throttling duty. 


INTEGRAL STELLITE SEAT FOR LONG LIFE 


Valve seat is Stellite—a harder, longer-wearing 
material with excellent resistance to corrosion, ero- 
sion and temperature. Seat is integrally welded 
to body. 


"848"" SERIES ROCKWELL-BUILT EDWARD VALVES 
are available in 4", %", 4%", %” and 1” sizes. They 
are rated at 600 psi—at 910F in carbon steel and at 
1030F in chrome-molybdenum steel. Globe or angle 
types, with screwed or welding ends. Write for facts 
on performance... price . . . and delivery. Address 
Edward Valves, Inc., 1202 West 145th Street, East 
Chicago, Indiana. (Subsidiary of Rockwell Manu- 
facturing Company.) Represented in Canada by 
Lytle Engineering Specialties, Ltd., 360 Notre Dame 
St. W., Montreal 1, Quebec. 


EDWARD‘STEEL VALVES 


ROCGKWELL® 


Catalog 14 contains full data on the complete Edward line of forged and 
cast steel valves from %” to 18”; in globe and angle stop, gate, non- 
return, check, blow-off, stop-check, relief, hydraulic, instrument, gage and 
special designs; for pressure up to 10,000 Ibs; with pressure-seal, bolted, 
union or welded bonnets, with screwed, welding or flanged ends, 
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CONSTANT SUPPLY 
CONSTANT EFFICIENCY 
CONSTANT LOW COST 


BITUMINOUS Cogis For EVERY PURPOSE 


Ask our Man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD. Phone LExington 9-0400 
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==SSHELPFUL BULLETINS 


VALVES, PIPING, FITTINGS 


101 General Service Valves — Twen- 
ty-pp Bulletin E-165 is a guide to valves 
or general services. Types, typical appli- 
vations, construction and operating fea- 
tures are discussed. Generously illustrated 
with drawings, photos and cutaways, 
booklet includes dimensiona! data. Ever- 
lasting Valve Co. 


102 Corrosion-Resistant Valves — 
Eight-pp Bulletin 11 describes stainless 
steel valves with replaceable Teflon discs 
or seats for corrosive services. Illustrates 
globe, Y, check, needle and plug gate de- 
signs, as well as some with complete jacket- 
ing. Specification data and application 
information is included. Alloy Steel Pro- 
ducts Co., Inc. 


103 Butterfly Valves — Bulletin 650. 
20-1 describes 125-Ib class butterfly valves, 
providing cutaway drawings and photos 
of the higher pressure models, plus in- 
stallation photos and information on 
choice of operators. Also included are di- 
mensional data and cross-section drawings 
of the valves designed for line sizes from 
4 to 48 in. B-I-F Industries, Inc. 


104 Bonnetless Gate Valve — Six- 
teen-pp Catalog 300 introduces a forged 
steel gate valve, up to 2 in., designed to 
prevent leakage, provide tight shut-off and 
permit fast servicing in the line. Major 
design advantages are discussed and illus- 
trated. Cutaways show ease of removal 
and replacement of wedge and stem and of 
seats. Bulletin includes engineering data, 
also comparison of this valve with conven- 
tional models. Velan Valve Corp. 


105 Reducing Valve — This _illus- 
trated catalog sheet describes a reducing 
valve for initial pressures to 300 psi with 
gas, oil or water. Gives features, operating 
end ordering information, dimensions, 
parts list. Atlas Valve Co. 


106 Biow-Off Valves — Bulletin B- 
$35 describes company’s unit tandem blow- 
off valves for boiler blow-off pressures to 
665 psi, basic pressure rating 400 psi. Con- 
tains full description, operating details, 
and data on materials, dimensions, and 
edvantages. Yarnall-Waring Co. 


107 Surge Relief Valve — Bulletin 
W-2-A, 8 pp, tells how company’s surge re- 
lief valve protects water lines against over- 
pressure in the system. With this valve, the 
line pressure itself supplies the power to 
operate the valve automatically. Engineer- 
ing information, detailed drawings and 
suggested specifications are provided. 
Golden Anderson Valve Specialty Co. 


108 Solenoid Valves — Featured in 
12-pp Catalog 2000 are high-pressure sole- 
noid valves for hydraulic power systems. 
Included is descriptive and dimensional 
information, as well as diagrams and pres- 
sure drop charts for two-way and three- 
way valves in both a-c and d-c models. 
Waterman Engineering Co. 


109 Wrought Iron Pipe — Featured 
in this 64-pp bulletin is comprehensive 
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information on 4-D wrought iron piping 
for soil, waste, vent and downspout appli- 
cations. Contents are divided into nine 
sections, including reports of building pip- 
ing surveys with photographic examples of 
vent corrosion, descriptions of the corro- 
sive conditions encountered in drainage 
services, comparative service records, typi- 
cal installation and performance tables. 
A. M. Byers Co. 


110 Swing Joints — Twelve-pp Cat- 
alog F-8 describes and illustrates swing 
joints of bronze, steel, Monel and alumi- 
num for a wide range of industrial require- 
ments. Discusses design advantages of the 
line and provides material specifications. 
Includes dimensional data and service in- 
structions, also shows replacement. parts. 
Jordan Corp. Div., OPW Corp. 


PUMPS, COMPRESSORS 


111 Utility Pumps — Featured in 
this 8-pp bulletin are company’s utility 
pumps which incorporate the helical screw 
principle and have no vanes, turbines or 
impellers. Advantages and operation are 
detailed and tables of dimensions and ca- 
pacities, and performance data are in- 
cluded. Continental Pump Co. 


112 Proportioning Pump — Bulle- 
tin 1106.20A-1 describes the Proportion- 
eers Model 1106 Adjust-O-Feeder for gen- 
eral industrial fluids. Contains photos of 
simplex and duplex models, a capacity 
table, dimensional line drawings and de- 
scriptive data. B-I-F Industries, Inc. 


113 Compressor Advances — Five 
advances achieved by company to increase 
operating efficiency of reciprocating pipe- 
line compressors are described in 14-pp 
Bulletin 168. Describes low ratio compres- 
sor cylinders, poppet-type valves, use of 
electronic brain to calculate performance, 
development and use of analog computer 
to calculate header sizes for optimum flow, 
advances in control and automation. 


Clark Bros. Co. 


INSTRUMENTS, CONTROLS 


114 Electronic Receiver — Eight-pp 
Bulletin OE-1003 lists specifications for 
the PowrLog H-O receiver as used in tem- 
perature, _ and conductivity measure- 
ment and a-c and d-c closed circuit 
telemetering. Contains 10 schematic draw- 
ings showing applications of the instru- 
ment, including those for d-c voltage and 
current measurement and a-c and d-c 
signal transmission and summation. Hagan 
Chemicals & Controls, Inc. 


115 Electronic Instruments — Com- 
plete specifications of company’s potenti- 
ometer and bridge instruments in indi- 
cating, recording, and controlling models 
are presented in 64-pp Bulletin P1245-A. 
Information on new rack mounting instru- 
ments, high-speed and multi-point instru- 
ments and miniature ones is included, also 
descriptions of standard round-chart and 
strip-chart instruments. A section is de- 


voted to descriptions of sensing elements 
and attachments. The Bristol Co. 


116 Flow Rate Transmitter — Bul- 
letin 170 contains 12 pp of design and 
operation information on company’s line 
of rotameter flow rate transmitters. Cuta- 
way diagrams illustrate component details. 
Performance data and capacities table are 
included. Brooks Rotameter Co. 


117 Pressure Elements — Described 
in 8pp Technical Bulletin 11P-1000 are 
bellows, bourbon tube and liquid filled 
types of pressure elements. Gives specifica- 
tions of those suitable for i ranges 
between the limit of 30-in. Hg vacuum and 
5000 psig, and lists ranges for the various 
types in different applications. Fischer 
& Porter Co. 


118 Temperature Monitor — Reli- 
able, low-cost temperature detection using 
company’s monitor unit is described in 
30-pp Publication 3036C. Details of opera- 
tion, specifications, connections, installa- 
tion and other information are provided. 
Specifications, accessories, and a table of 
temperature/resistance characteristics are 
also included. Instrument Div., Thomas A. 
Edison Industries, McGraw-Edison Co. 


119 Temperature Probe — Bulletin 
1048 describes a moving temperature probe 
which patrols critical boiler gas passages 
and warns of incipient hot spots during 
lighting-off. Explains how device protects 
boilers during periods most likely to in- 
volve damaging temperatures. Also in- 
cludes structural details and specifications 
of the probe as well as explanation of 
methods of control. Copes-Vulcan Div., 
Blaw-Knox Co. 


120 Plug Valve Actuator — This 22- 
pp brochure gives data on plug valve actu- 
ators designed for remote or automatic 
control operation of a wrench operated 
plug valve. Included are specifications, di- 
mensions and torque information, as well 
as revised and expanded s:2lection tables 
and other data. Pantex Mfg. Corp. 





Postage-free cards for ordering 
bulletins are on page 113. You 
may also use the cards to order 
literature mentioned in the ads. 





121 Diesel Engine Controls — I!lus- 
trated and described in 24-pp Bulletin 
B45-1 are controls for diesel engines. De- 
scribes temperature and pressure control 
systems for diesel engines, safety devices, 
tachometers, control motors, valves, 
switches, relays and related accessories. 
Schematic diagrams, specifications given. 
Minneapolis-Honeywell Regulator Co. 


FANS, BLOWERS 
122 Rigid Plastic Fans — Fans made 


of polyviny! chloride and claimed to offer 
exceptional chemical resistance with high 
structural strength in relation to weight 
are described in these two bulletins. Bulle- 
tin 9-20 describes centrifugal fans, and 
Bulletin 9-21 details features of the twin- 
flow fans available in sizes from 12 to 48 
in. The Atlas Mineral Products Co. 


123 Roof Ventilators — Construc- 
tion features, capacities, quietness levels 
and accessories of company’s centrifugal 
type roof ventilators are covered in 8-pp 


25 





Bulletin 4004. Capacity table and table of 
relative quietness levels are included, as 
well as dimension data, photos and speci- 
fications. American Blower Div., Ameri- 
can-Standard. 


124 Blowers and Exhausters — Bul- 
letin B-7, 24 pp, describes company’s line of 
ce ntrifugal type blowers and exhausters for 
air or gas. Operating features are detailed 
and sectional views showing design and 
construction details are included, as well as 
general specifications, capacity and rating 
tables, and a section on fundamental engi- 
neering laws for blower and exhauster 
applications. Lamson Corp 


MECHANICAL 
POWER TRANSMISSION 


125 For Power Transmission —This 
bulletin presents mauufacturer’s line of 
power transmission equipment. Contains 
brief description of major features of speed 
reduction drives screw conveyor drives; 
djustable speed drives; motor bases; and 
conveyor and split pulleys. Size ranges are 
listed. The American Pulley Co 


126 Precision Gears — High-perform- 
ance, precision gears from less than 1-in. 
to over 200-in. diam, and with ttooth-to- 
tooth spacing accuracies of two ten- 
thousandths of an inch are described in 
24-pp Bulletin GEA-6430. Design features 

advantages are fully detailed and per- 
formance results described. Photos and 
diagrams il'ustrate details of design and 
operation. General Electric Co. 


anc 


127 Worm Gear Reducer — Com- 
plete horsepower and torque data for 
company’s worm gear units built on 244 up 
to 4-in. centers are given in full-page tables 
in Bulletin 5018. Dimensions are dia- 
grammed and tabulated in detail, and ma- 
terials and design of interchangeable com- 
yonents are described. De Laval Steam 
Turbine Co 


128 Worm Gear Speed Reducers — 
Twelve-pp Catalog HSDR-58 features de- 
tailed information on company’s double 
reduction hollow shaft worm gear speed 
reducers. Contains parts indexes, unit di- 
mensions, dimensions for high speed and 
slow speed shaft bores, plans and eleva- 
shaft arrangements, tables of 
weights, aes well as complete horsepower, 
torque and overhung load ratings and 
AGMA service factors for selecting worm 
gear type reducers. Winsmith, Ine 


129 Integral-Shaft Sheaves — Con- 
struction and operating features of Vari- 
Pitch integral-shaft sheaves for low-cost 
stepless speed control in large machine 
drives are given in 6-pp Bulletin 20B7897B 
Tells how sheaves are available with lube 
systems designed to assure distribution of 
lubricants to moving parts. Allis-Chalmers 
Mfg. Co 


130 


tions ofl 


Pillow Blocks — Catalog 100, 
8 pp, presents pillow blocks for heavy 
industry a line including 20 basic hous- 
ings that will accommodate 94 spherical 
roller bearings. Detailed specifications are 
given, showing how different end caps may 
be used with the one-piece housings to fit 
all series of spherical roller bearings. Price 
list included. Miether Machine Works 


131 Flexible Couplings — Bulletin 
205, 6 pp, describes standard and special 
bonded rubber flexible couplings. Contains 
specifications for three standard shear-type 


couplings, 1/50 to 100 hp at 1750 
Formula for selecting standard coup ~ 
for other speeds is given. Custom-engi- 
neered couplings are shown in typical in- 
stallations indicating a wide range of sizes 
and torque capacities. Lord Mfg. Co. 


ELECTRICAL 


132 On Turbine-Generators — 
Forty-pp Booklet B-7373 describes turbine 
generators from 5000 to 100,000 kw for 
industrial and electric utility applications. 
Booklet is divided into two sections, a sec- 
tion on turbines presenting standard and 
special features. "This section is arranged for 
easy reference relating to condensing and 
non-condensing turbines, blading, shrink 
fitted discs, steam chest, bearings, rotors, 
etc. Includes description of hydraulic gov- 
erning system. The section on generators 
presents both air-cooled and hydrogen- 
cooled types. Westinghouse Electric Corp. 


133 Distribution Regulator — Rat- 
ings, dimensions, capabilities of a three- 
phase distribution regulator (Type SFR), 
along with description of optional equip- 
ment, are provided in 6-pp Bulletin > B 
9026. The regulator offers savings in size, 
weight and cost, and comes in several self- 
cooled and air-cooled ratings. Among con- 
trol panel features is Caliband test circuit. 
Allis-Chalmers Mfg. Co. 


134 Voltage Regulator — Six-pp Bul- 
letin 6.04 describes a 60-finger regulator 
for direct control of voltage of main fields 
of large alternators and generators; line 
load regulation, power amplification; im- 
cm; matching and system stabiliza- 
tion. Basic types and variations, circuitry, 
and typical applications are covered. Elec- 

tric Regulator Corp. 


135 Isolated Phase Bus — Bulletin 
GEA-6874, 12 pp, gives detailed informa- 
tion on the features and application of 
company’s unit-supported isolated phase 
bus with zero force design that reduces 
fault current stress on conductors and 
insulators. Includes photos, cutaway and 
line drawings, rating and dimension ta- 
bles, line drawings of flexible bus arrange- 
ments, and information on bus for gen- 
erator currents above 8,000 amp. General 
Electric Co. 


136 Underfloor Raceways — Illus- 
trated with drawings and photos, 52-pp 
Catalog 539B gives complete information 
on a variety of underfloor distribution sys- 
tems. Also covered are service fittings, 
boxes, and saddle supports. Suggested 
specifications, typical layouts, application 
and installation information, and data 
tables and charts are included. National 
Electric Products Corp. 


137 High Voltage Control — This 
16-pp booklet discusses general features of 
company’s high voltage control equip- 
ment. Details individual characteristics of 
both full and reduced voltage types of high 
voltage control for squirrel cage, syn- 
chronous and wound rotor motors. Rat- 
ings, dimensions, optional features listed. 
Cutler-Hammer Ine. 


138 For Control Panels — Bulletin 
104 illustrates and describes five acces- 
sories for use with control panel informa- 
tion systems. They include remote liquid 
level indicators, interlock receptacles for 
use in hazardous areas, mercury pushbut- 
ton and selector switches for Class I Div. 2 
locations, plug-in relay tester, mechanical 
pushbutton switches. Panellit, Inc. 


Nd Low Voltage Protector — 
Eight-p p Bulletin GEA-6527 provides de- 
ed Shannation on application, features 
and operation of company’s Type LB-1 
power protector for heavy-duty commer- 
cial building applications, 480 v a-c and 
below. Provides tables, charts, curves, 
guide form specifications, dimensions and 
ratings. General Electric Co. 


140 Metal-Clad Switchgear — 
Construction and design features of com- 
pany’s 4.16-kv horizontal drawout metal- 
clad switchgear with “Ruptair’’ circuit 
breaker are described in 12-pp Bulletin 
18 B 6346C. Features and advantages are 
detailed and illustrated, and cutaway 
views, dimensional diagrams and specifica- 
tions included. Allis-Chalmers Mfg. Co. 


141 Magnetic Starters — Bulletin 
EN-150 contains 15 pp of detailed infor- 
mation on a-c magnetic starters for both 
reversing and nonreversing single phase 
and squirrel cage motors. Component 
units and elements, including magnet 
coils, overload relays, contact assembly, 
enclosure types, are fully described, and 
ratings and dimensional data included. 
Cutler-Hammer Inc. 


142 Time Switch Selection — Cat- 
alog 159, 8 pp, shows how to select a time 
switch and includes a section devoted to 
the explanation of switching and timing. 
Typical wiring diagrams and explanations 
of “what switches what” are provided, 
also a formula for selection of the proper 
timing. Gives data on standard time 
switches, special types. Tork Time Con- 
trols, Inc. 


143 Storage Batteries — Selection 
information on heavy-duty nickel cad- 
mium storage batteries for industrial en- 
gine starting and standby power applica- 
tions is provided in NICAD Bulletin 200. 
Covers batteries for engine starting, super- 
visory control, emergency lighting, switch 
tripping. Diagrams show how batteries 
can be installed in space conserving rack 
arrangements. NICAD Div., Gould-Na- 
tional Batteries, Inc. 


144 Ceramic Transducers — This 
8-pp technical brochure covers Glennite 
high temperature, piezoelectric ceramic 
transducers. Describes their high Curie 
points which enable reac hing higher out- 
put voltages per unit input pressure. Lists 
some app ications of these a in 
industrial and other fields. Gulton Indus- 
tries, Inc. 


145 Aluminum Rigid Conduit — 
Data on company’s line of rigid conduit 
couplings and 90 deg aluminum conduit 
elbows 1s presented in this 6-pp booklet. 
Diameter and length dimensions, weights 
and packaging details are given for all 
sundaed trade sizes. Details advantages 
of aluminum conduit and lists typical ap- 
plications in a variety of industries. Kaiser 
Aluminum & Chemical Sales, Inc. 


LIGHTING 


146 Floodlight Data — Floodlight 
Catalog 320 contains 184 pp of compre- 
hensive design and selection data on flood- 
lights, searchlights and special lighting 
equipment. In 14 sections, includes divider 
sheets with individual table of contents 
for each. Section headings include selection 
of floodlights, heavy duty floodlights, gen- 
eral purpose floodlights, mercury vapor 
floodlights, special lighting fixtures, haz- 
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SPECIAL 


TURBINE 


@® Low iniet Pressures @ Multi-Vaive Designs 


@® High Back Pressures @ Double End Gear Drives 
@ High Speeds ® Vertical Shaft Turbines 


Our nearest representative will help you 
solve your turbine requirements. His 


® Precise Control name gladly sent on request. 


@ Variable Speed Ranges 


MURRAY IRON WORKS COMPANY e BURLINGTON, IOWA 


Buliders of Steam Power Equipment for Nearly a Century 
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ardous area lighting, searchlights, under- 
water floodlights, floodlight poles, acces- 
sories, installation suggestions, calcula- 
tions. Book is available to qualified power 
engineers, please state your job title when 
requesting it. Crouse-Hinds Co. 


147 Vaportight Fixtures — Catalog 
Section F, 12 pp, on vaportight lighting 
fixtures, includes specifications, dimen- 
sional data with outline drawings and ap- 
plication information for components and 
assemblies of cienhanmeniile pendant, 
ceiling and wall fixtures. Large cutaway 
photos show outstanding features of the 
units. Stonco Electric Products Co. 


GENERATORS, AUXILIARIES 


148 Packaged Generators — Book- 
let PG-58-2, on packaged steam genera- 
tors, covers features, standard and op- 
tional equipment, c¢ apacities and dimen- 
sions. Foster Wheeler Corp. 


149 Steam Generatcr — Bulletin 
582 CS describes design and operation fea- 
tures of compeny’s vepor water tube 
steam generator which differs from conven- 
tional water tube steam generators in that 
initial heating and final vaporization occur 
in the shell. Schematic dis.gram is included, 
as we mt as a ifics tions and dimensions. 


150 Firing Units — Bulletin 28 de- 

scribes steam atomizing packaged firing 

units for oil and/or ges fuels. Gives ad- 

vantages of the units, specifications and 

AIRETROL pneumatic tube expansion control shown. Electric systems, genera! dimensions, 
including retractive units, also available. 


and other data. Ne- 
tional Airoi!l Burner Co., Inc 


METALS 
151 Ductile Irons—This 28-pp 
WITH ATRETOOL TUBE EXPANSION booklet contz.ins the full story of Ni-Resist 
ductile irons that combine strength and 
toughness with resistance to heat, wear and 
CONTROLS, WORKERS ROLL MORE corrosion. Tables end graphs explain me- 
chanice! and physical properties, erosion 
and corrosion resistance, high temperature 


TUBES PER DAY. THEY JUST PRE- eee or a pre ng — neg in- 

The In app at Nickel fe — e irons. 
SET A DIAL AND THE TOOL SHUTS ee 

152 Alloy Fabrication — Detailed 

OFF AT DESIRED TUBE EXPANSION. alloys is presented in 36-pp, Booklet F-30. 

Step-by-step procedures and recommendz- 

machining, grinding, 


ACCI 'RACY? WITHIN .00 Ys EVERY ars otede, as well as information 


on lining of vessels and corrosion surfacing, 


TIME. ELIMINATES OPERATOR lite Go, Div. Union Carbide Corp. 
ERROR. OFTEN DOUBLES DAILY omen sewer 


> iC nny > 1 153 Which Wire Cloth? — “Which 
I RODUCTION. WRITE FOR I LANT Inco Nickel Alloy Can Solve Your Wire 
Cloth Problem?” is a 16-pp booklet cover- 

DEMONSTRATION OR BULLETIN ing use of wire cloth for filters, core-sup- 
- er “ * port structures, other applications. De- 
scribes physical advantages of wire cloth 
and indicates range of weaves and sizes 


\ "rev available. Mechanical properties of four 

\ R EK 4 |) 0 L seg te wutee, standard alloys used ere given, along with 

. list of products commonly filtered with 

MANUFACTURING COMPANY Houston, Baton Rouge such wire cloth. Case histories deteil use cf 

REPRESENTATIVES in principal Mone! alloy wire cloth. The Internation:.] 
cities of U.S.A., Canada, Mexico, Nickel Co., Ine. 

Puerto Rico, South America, 

Hawaii, England, Italy, Europe, 154 Condenser Cleaner — Bulletin 

Japan Sheet A-24 introduces the lightweight 

Model CC-375 designed to clean severely 

EUROPEAN PLANT: Viaardingen, The Netherlands clogged tubes to I-in. diam. It is operated 

with a single-stage gear driven motor. 

Bulletin gives specifications, stresses af- 





SPRINGFIELD, OHIO 


CANADIAN PLANT: Brantford, Ontario 
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How to beat the high cost 
of temperature control 


The practical approach 
to temperature control 


By John W. Ritter, Test Engineer, 
SARCO Company, Inc. 


Precise temperature regulation is essential in 
many processing operations, not only for 
quality control, but for maintenance of out- 
put as well. 

Manual temperature control is unsatisfac- 
tory because of the possibility of spoilage 
and loss of quality control which can result 
from irregular or indifferent hand regulation. 

Automatic controls are available in a wide 
variety, including pneumatic, electronic, and 
self-powered. Pneumatic and electronic con- 
trols are relatively expensive to purchase and 
install, and may require frequent mainte- 
nance. However, in most applications, control 
requirements can be achieved very success- 
fully by the use of relatively simple, eco- 


nomical Sarco Self-powered Regulators. 





Olt IN BULB EXPANDS > 
UNIFORMLY PER 
OEGREE OF TEMP, aise. “ft 





% UNIFORM VALVE MOVEMENT 
PER DEGREE OF TEMP. CHANGE 











This drawing shows simplicity of operation of the 
Sarco 50-21 Temperature Regulator, which con- 
sists of a thermostat, capillary tubing, and a valve. 
Sarco controls, like the 50-21 and the 24-30, 
have the required degree of sensitivity and 
dependability, combined with the rugged- 
ness inherent in the sealed capillary tube 
construction. Because these Sarco controls 
do not depend on external power, such as 
electricity or compressed air, they have estab- 
lished long records of sustained, reliable 
operation. They are an economical and prac- 
tical solution to the problem of maintaining 
continuous watchdog duty over processing 


temperatures. 








a -SARCO AIR ELIMINATOR 
SARCO NO.50-2!1>. A 
SELF-POWERED |  Ge-revier vacve |" 


TEMP sas Fi 


HOT WATER 
STORAGE HEATER 


ae SARCO 

F LOAT- THERMOSTATIC 
STEAM TRAPS 
8 STRAINERS 


Typical applications: hot water storage heaters, shell 
and tube heat hangers, d s, oll storage 
tanks, dryers, kilns, etc. 





SARCO 
FLOAT- THERMOSTATIC 
STEAM TRAP 
AND STRAINER 





Typical applications: instant heoters, fuel 
oil preheaters, and all dead-end service 
applications. 





Self-powered automatic temperature 
regulators by SARCO... 


have these 5 marked advantages: No compressed air or electrical 
wiring required. No delicate mechanisms to adjust or maintain. 
No packing glands to stick or require maintenance. No shut- 
down during power failure. No specialized maintenance required. 


Sarco Self-Powered Controls are self-contained and can be in- 
stalled by any pipe fitter. They are so reasonable in cost that you 
can afford Sarco automatic heating controls for every application 


in your plant. Write for 10-page Sarco Control Bulletin No. 620. 
6346-B 


SARCO 


COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS © STRAINERS * HEATING SPECIALTIES 
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ROTO Hand-hole 


en eat se 


Rote Hand-hole 
Seat Scraper for 
BS W Boiler 


Roto Hand-hole Sect Scraper makes short work of 
cleaning dirty hand-hole seats. This simple, hand- 
operated tool has adjustable, spring-mounted re- 
tractable knives. A few turns to the right remove 
foreign matter without cutting the metal. A half 
turn to the left releases the tool, and the job is 
done. Customers say that the Roto Seat Scraper 
does the job up to 12 times faster than by any 
other method. Try one and you'll wonder how 
you ever got along without it. Send for details. 


Now avatlable 


for most hand-hole 
shapes and sizes 


e 40VE 


SQUARE DIAMOND PEAR OVAL 


Standard Roto Seat Scrapers are available 
for the following equipment. Special types 
made to order 


Mlustrating ease of operation of 
Roto Hand-hole Seat Scraper 





Type of Boiler T Opening - Tube Size Type of Boiler 
| Babcock & Wilcox Round | 2" | | Heine 
Oval | 2” % 
Round 3” } International Boiler 
Oval 3%" Keeler 
Oval 3%" a 
Oval 4” 
Oblong 4" 
Round 3%" 
| Casey Hedges Oval 3%" 
Oval 
“Combustion Eng'rg Round 
Oval 
| Edgemoor _| Oval 
eee City ae Ellip 
* Oblong 
| Ellip 
i . re | Peor 
























































Union Iron Works 
Vv 








| Walsh & Weidner 
Wickes 





Foster Wheeler Oblong 
Oblong 

Ellip 
laws Oblong 
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ELLIOTT COMPANY — ROTO PLANT 
Tube Cleaner Specialists Since 1910 


147 Sussex Avenue, Newark, N. J. 








forded time- and cost-saving advantages 
of the tool. Airetool Mfg. Co. 


155 Deaerating Heater — This bul- 
letin describes the Uni-Pac deaerating 
heater, a rolled plate jet-tray unit, for 
small and medium size power plants. Dis- 
cusses design flexibility and other features 
of the heater, and explains operating prin- 
ciple. Includes capacity and dimensional 
data. Cochrane Corp 


156 Silicone Products—This 
16-pp 1959 Reference Guide tells which 
silicones can best meet the needs of a vari- 
ety of problems ranging from adhesives to 
water repellents. Contains examples show- 
ing where company’s silicone products are 
being used, and tells how to get specific 
data on the silicone material best suited to 
any application. Well illustrated, this book 
features_an expanded indexing system for 
uick location of more than 150 products. 
iow Corning Corp. 


157 Clarifiers, Thickeners — Bul- 
letin W-800-D contains 16 pp of detailed 
information on clarifiers and thickeners for 
use in water, industrial waste and sewage 
treatment. Design and operation informa- 
tion on clarifiers and thickeners is fur- 
nished, as well as specifications, dimen- 
sions, sectional diagrams, typical drive 
mechanisms. Infilco Ine. 


158 Power Unit —This folder de- 
scribes a differential-pressure power unit 
and its use as a power source for indus- 
trial and other plants using gas. Explains 
operating principle of the unit which con- 
verts what would otherwise be unused en- 
ergy into useful work, and shows a typical 
application. Troy Engine & Machine Co. 


159 Struts, Snubbers— Light-pp 
Catalog 229A describes and illustrates 
ball-type flexible struts for structural ap- 
plications and Vibrasnub hydraulic vibra- 
tion snubbers. For each product line, cata- 
log explains operation, provides specifica- 
tions and illustrates engineering applica- 
tions. Also discusses advantages of the 
flexible struts and includes design and in- 
stallations notes. Barco Mfg. Co. 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 113 and 114. 











160 Acoustical Products — In this 
8-pp 1959 catalog of manufacturer’s acous- 
tical materials are presented: Styltone, a 
non-combustible fissured mineral tile; 
Panatone, a non-combustible perforated 
metal pan acoustical system; Claritone, a 
perforated cellulose fiber tile; and perfor- 
ated asbestos board. Physical and acousti- 
cal characteristics are given, including 
flame resistance, and light reflectance, also 
sound absorption coefficients. Illustrated 
installation instructions provided. Bald- 
win-Hill Co. 


161 T-M Conversion Chart — This 
compact chart enables quick conversion of 
Fahrenheit or Centigrade temperatures, in 
5-deg increments, to millivolt values for 
eight thermocouple calibrations. Chart 
folds in half to 8% s-by-11 in. size and is 
punched for use in binder. Temperature- 
emf values are in accordance with Na- 
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How Copes-Vulcan control systems boost power plant efficiency 


Copes-Vulcan puts combustion control 


at operator’s finger tips 


Equipped with easy-to-read recorders and control 
stations, this compact Copes-Vulcan panel centralizes 
operator control and simplifies boiler operation. This 
modern system features circuit simplicity with inde- 
pendent control loops on air flow, fuel loading and 
furnace draft. Drive units assure accurate positioning 
and fast response, and eliminate the need for intercon- 
necting control loops. 


A custom installation... 
a continuing service 


Copes-Vulcan Combustion Control is just part of an 
integrated boiler control system for regulating feed 
water, boiler steam temperature and boiler cleaning. 

Whether furnished in individual units or integrated 
into a single system, each installation is tailored to 
meet specific requirements of generating capacity, 
load range and fuel. Copes-Vulcan supplies skilled 
service, when needed, for the life of the installation. 

Write for Bulletin 1032 showing a Copes-Vulcan 
control system working at a showcase generating plant. 


Precision boiler cleaning 
with Copes-Vulcan Selective- 
Sequence or Automatic-Se- 
quential soot blowing systems. 
Space-saving panel permits 
easy monitoring, flexible pro- 
graming . . . assures thorough 
cleaning with less steam and/ 
or air. Write for Bulletin 1029. 


Copes-Vulcan Division 
BLAW-KNOX COMPANY 


Erie 4, Pennsylvania 
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Desuperheater improves 
temperature control. New 
Variable-Orifice Desuperheat- 
er* holds reduced steam tem- 
perature constant only 20’ 
downstream from desuper- 
heater outlet, even over a 50- 
to-1 load range. Write for Bul- 
letin 1037. *Patent applied for 





Cleaver-Brooks updraft design keeps hottest gases low 
in the boiler. Greater safety and drier steam 


greatest amount offered in any pack- 


UPDRAFT CONSTRUCTION — with low 
furnace — in Cleaver-Brooks boilers 
provides greatest margin of operating 
safety. Hottest gases are low in boil- 
er... for greatest submergence. The 
4th pass of gas travel — with low tem- 
perature gas— is closest to normal 
water level. This means greatest 
safety in case water level drops. Up- 
draft construction is one of the four 
DESIGN STANDARDS that make 
Cleaver-Brooks your best packaged 
boiler buy. 

4-PASS FIRE TUBE DESIGN maintains 
high flue-gas velocity to provide op- 
timum heat transfer for low cost 
steam or hot water 

FORCED DRAFT — supplies controlled 
quantities of cool, clean boiler room 
air. Cleaver-Brooks design assures 
proper air fuel ratios necessary for 
complete combustion. Eliminates high 
chimney. 

5 SQ. FT. OF HEAT TRANSFER SUR- 
FACE — for each boiler hp is the 


Cleaver A Brooks’ 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 


aged boiler. It’s your assurance of 
longer boiler life, lower fuel costs, 
less boiler maintenance. 


This exclusive combination of DE- 
SIGN STANDARDS is the basic 
reason for the clear superiority of 
Cleaver-Brooks packaged boilers, 15 
to 600 hp; 19 sizes, 130 models; steam 
or hot water; oil, gas or combination 
oil/gas fired. 

For detailed data, write Cleaver- 
Brooks Company, Dept. C, 311 E. 
Keefe Ave., Milwaukee 12, Wis. 


tional Bureau of Standards and Instru- 
ment Society of America tables. Thermo 
Electric Co., Inc. 


162 Mechanical Dehumidifiers — 
Bulletin MD-4 introduces company’s line 
of mechanical dehumidifiers for commer- 
cial and heavy industrial use. Dimensions 
and other data are furnished in tabulated 


form. M. Blazer & Son. 


163 Belt Conveyor Idlers — Forty- 


| pp Book 2716 contains engineering selec- 
| tion data on five new series and 23 types of 


belt conveyor idlers, emphasizing their ap- 


| plication versatility. Lists idlers for belt 


widths from 14 to 48 in. Book is key in- 


| dexed for easy reference, as an aid in se- 


lecting the exact idlers to match specific 
belt conveyor operating requirements. 
Photos and dimensional sketches illustrate 
descriptive text. Link-Belt Co. 


164 Dust Collectors—A wide 
range of industrial dust and fume produc- 
ing processes that can be successfully con- 
trolled with the properly designed cloth or 
glass bag-type dust collectors is covered in 
24-pp Bulletin 562-D. Operating princi- 
ples are illustrated and typical applica- 
tions pictured. Wheelabrator Corp. 


165 Pipe Insulation — Superglas, a 
“hinged action” insulation for standard 
yipe and tubing, is described in this 8-pp 
Pulletin. Gives physical properties and 
discusses efficient insulating performance 


| of this glass-fiber insulation. Provides data 
| on dimensions and recommended thick- 


nesses, as well as detailed guide to specifi- 
cations for epplication and finishing. 
Mundet Cork Corp 


166 Vibration Control — Recent 
data on control of noise and vibration 
transmission from air conditioning equip- 
ment through proper mounting is outlined 
in Bulletin VAC-12. Includes illustrated 
vibration mounting selection guide cross- 
indexed according to type of equipment 
and its location in critica! or non-criticz! 
areas. Vibration Mountings, Inc 


167 Cooling Coils — Chilled-water 
cooling coils in a wide range of sizes for 
central station and zone air conditioning 
systems are described in Bulletin CWC- 
200. Ratings charts are included to sim- 
plify selection. Halstead & Mitchell. 


168 On Protective Coatings — Re- 
vised Bulletin 100 gives general data on 
corrosion resistant coatings. Provides 
breakdown of four classifications of corro- 
sive conditions according to severity of 
exposure. A chart enables selection of coat- 
ings according to service requirements 
with physical properties and chemical re- 
sistance shown. Carboline Co. 


169 Silicone for Insulators — This 
little brochure describes an easily applied 
silicone coating for insulators and tells 
how it curtails arcs, shorts and the forma- 
tion of leakage paths on insulators ex- 
posed to contaminated atmospheres. 
Stresses cleaning, maintenance advan- 
tages. Dow Corning Corp 


170 Power Lubrication Systems — 
Featured in 32-pp Catalog 81 are lubricant 
application equipment, fittings and acces- 
sories. Included are descriptions of com- 
pletely automatic centralized systems, 
semi-automatic and manual methods of 
lubricating machines. Photos, drawings 
and diagrams illustrate details of design 
and operation. Linculn Engineering Co. 
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This diaphragm pump 
can’t air bind 


. +. one of many reasons why you get reliability and 
accuracy with Milton Roy Controlled Volume Diaphragm Pumps 


Take a good look at these outstanding features of the new 
Milton Roy Controlled Volume Diaphragm Pump: 


@ no air pockets. 

@ positive mechanical valving bleeds air or vapor from hydraulic fluid 
automatically once each stroke. 
uniform pressure on both suction and discharge . . . diaphragms move 
without tendency to twist or bend. 
non-lubricating hydraulic system . . . fluid can be water, or other liquid. 
no moving parts to beat air into the hydraulic fivid. 
diaphragm liquid ends interchangeable in the field with Milton Roy 
packed plunger liquid ends. 

@ monel fillers . . . effectively seal and prevent cold flow of the 
plastic diaphragm. 


Standard liquid end designs are available for pressures to 1,000 psi 
and capacities from 1.1 to 138 gph . . . manual or automatic 
0-100% capacity adjustment. Higher capacities available. 


Take another look at the Milton Roy 
approach to your metering and pumping 
problems . . . write for detailed informa- 
tion to Milton Roy Company, 1300 East 
Mermaid Lane, Philadelphia 18, Pa. 


Controlled Volume Pumps ¢ Quantichem Analyzers Se A 


Chemical Feed Systems CHEMICAL INSTRUMENTATION SYST 
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Printed circuit construction 
increases dependobility 


Highest quality 

components, with no 

moving parts, assure 
maintenance- free operation. 


Easy access to all components permits quick temperature 
settings and monitoring system changes - at any time. 
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Model 310 Edison Omniguard with Model 311 Indicator — 
a single indicator can read any number of temperature points. 


THOMAS A. 


EDISON 


new model 310 omniguard 
temperature monitor... 
unmatched for versatility 


The new Model 310 Edison Omniguard provides the simplest, most de- 
pendable temperature detection system yet devised... for both small and 
large installations. 

The Omniguard system is reliable... flexible...economical. You order only 
the plug-in units needed, add new units as your monitoring needs expand. 


Check these features of the new Edison Omniguard: 

1. VERSATILE: One instrument can be used for both normally open and 
normally closed annunciator ...for alarm or for shutdown of equipment. 

2. FLEXIBLE: Quick, inexpensive system changes and additions . . . easy 
tie-in with any type annunciators or cut-off switches. 

3. DEPENDABLE: Rugged design with highest quality components, no 
fragile moving parts. 

4. SIMPLE: Single indicator reads any number of temperatures, needs no 
periodic adjustment. With a minute's briefing, anyone can operate the simple 
Omniguard monitoring system. 

5. LOW COST: Plug-in units can be custom-tailored to your exact require- 
ments . . . order additional units only when needed. 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 


37 LAKESIDE AVENUE, WEST ORANGE, N. J. 


EDISON FACTORY OFFICES ARE LOCATED IN: WASHINGTON— BALTIMORE: CHICAGO; DALLAS; DAYTON: LOS ANGELES 











THOMAS A. 


EDISON 


omniguard systems 
protect equipment, 
decrease downtime 
in generating plants 


The Edison Omniguard system keeps constant watch on critical tempera- 

tures throughout electric generating plants. Omniguard monitors such 

vital temperatures as those of bearings on the main turbine generator, 

fluid drives, coal pulverizers, main feed pumps and other vital auxiliaries. 

. TURBINE GENERATOR 
When overheating occurs the alarm sounds before damage occurs and 
corrective action may be taken immediately. 

By guarding against overheating the equipment runs at optimum efficiency, 
lasts longer and requires less maintenance. 

This modern Edison system is a simple, reliable means of keeping equip- 
ment operating at full efficiency and protecting against emergency 
shutdown. 

For additional information on Edison Model 310 Omniguard tempera- 
ture monitor and the wide variety of detectors available for use on all types 
of auxiliaries, pressure vessels, tanks and pipe lines, write for publi- 
cation 3036C. 


BOILER FEED PUMP 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 
37 LAKESIDE AVENUE, WEST ORANGE, N. J. 


EDISON FACTORY OFFICES ARE LOCATED IN: WASHINGTON—BALTIMORE; CHICAGO; DALLAS; DAYTON; LOS ANGELES 








Bailey Meters and Controls for Combustion, Feed Water, Steam Temperature 
and Condensate at Moores Park Station, City of Lansing, Michigan. 


How Bailey makes steam. 
operating duties a pleasure— 


ment, combustion, and automatic control are your 


assurance of the best possible system. 


Fingertip Controls, convenient indicators and trend 
recorders make steam control room operating duties 


a pleasure. You get this bonus for your operators when 
2. Experience 


Bailey Engineers have been making steam plants work 
more efficiently for more than forty years. Veteran en- 
gineer and young engineer alike, the men who represent 
Bailey, are storehouses of knowledge on measurement 
1. A Complete Line of Equipment and control. They are up-to-the-minute on the latest 
developments that can be applied to your problem. 


you specify Bailey Meters and Controls. 
Bailey is the choice of virtually all the most efficient 
plants on the Federal Power Commission’s heat rate 


report. Here’s why: 


You can be sure a Bailey Engineer will offer the right 
combination of equipment to fit your needs. 

Bailey manufactures a complete line of standard, com- 3. Sales and Service Convenient to You 
patible pneumatic and electric metering and control 
equipment that has proved itself. Thousands of suc- 


cessful installations involving problems in measure- 


There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert engi- 


neering counsel on your steam plant control problems. 
A133-1 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° CLEVELAND 10, OHIO 
in Canada — Balley Meter Company Limited, Montreal 
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LOWEST OPERATING COST OVER WIDEST PERFORMANCE 
RANGE OFFERED BY ‘‘BUFFALO’’ MECHANICAL DRAFT FANS 


BLH—For Classes lll and IV Service 


Outstanding performance has characterized the 
“Buffalo” Type “BLH” Fan in a large number of Classes 
III and IV mechanical draft applications. A high 
mechanical efficiency is maintained over a wide operat- 
ing range. Stability of performance is constant from free 
delivery to shutoff. In the ““BLH” turbulence is reduced 
to a minimum by a combination of “Buffalo” features: 
smooth inlet bell, backward-curved blades, uniquely- 
curved rotor flange and divergent outlet. Traditionally 
superior “Buffalo” engineering and rugged construction 
insure top performance, extreme dependability, quiet 
operation and a long, maintenance-free life. 


For full information on the “BLH”, contact your “Buf- 
falo” engineering representative, or write for Bulletin 
F-200. 


BL—For Classes | and ll Service 


The high performance record of the “Buffalo” Type 
“BL” Fan is firmly established for most mechanical draft 
service in Classes I and II. Featuring non-overloading 
power characteristics, it provides stable, quiet output 
from free delivery to shutoff. A number of “Buffalo” 
engineering features contribute to the efficiency of the 
“BL”. These include the “Buffalo” designed wheel, 
factory-balanced and tested to minimize vibration, and 
the wheel-suited housing’s “free-flow” scroll design. The 
smoothly curved inlet bell is a strong factor in reducing 
turbulence. 


Your “Buffalo” engineering representative will be glad 
to explain all the advantages of the “BL” — or write 
direct for Bulletin F-102. 


Every “Buffalo” Fan brings you the advantages of the famous “Q” Factor — 
the built-in QUALITY which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 
Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 


EXHAUSTING FORCED DRAFT 


COOLING HEATING PRESSURE BLOWING 
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These 46 Sola-Flex* 
distributors can serve you 
anywhere... faster! 


WHEREVER YOU ARE LOCATEDin the United 
States there is a dependable Sola-Flex 
representative nearby —ready to give 
immediate service and technical assist- 
ance on your expansion joint needs. 
This prompt, efficient service is but 
one of the many reasons why forty of 
America’s fifty largest businesses rely 
on Sola-Flex expansion joints to help 
solve difficult piping problems. 
(Another reason is the outstanding 
Sola-Flex record of performance and 
reliability. ) 

Solar manufactures the most com- 
prehensive line of expansion joints in 
the world. They are made from a 
wide variety of stainless and high- 
temperature alloys in a complete range 


ENGINEERS WANTED! Challenging projects, 


of sizes from % in. to 35 ft in diameter. 
Temperatures range from —320F to 
1200F, pressures from full vacuum to 
600 psi and up. And rugged Sola-Flex 
expansion joints can be “in service” 
one to four weeks after receipt of order. 

A new pamphlet describes Solar’s 
complete line of Sola-Flex expansion 
joints. Write for it to Dept. F-127, 
Solar Aircraft Company, San Diego 12, 
California. 





SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
OFS MOINES 











unlimited opportunities with Solar, Write today! 
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ALBANY, N.Y.— Energy Control Co., 
1203 Centra Avenue 
ATLANTA, GA.— Control gry 
Rm — 3166 Wiaple Drive NE 
BALTIMORE, MD.— Energy Coobes mewn y 
2127 Maryland _ 
BIRMINGHAM, ALA - one oy ee it Co. 


9 Shades Crest Road 
BOSTON, MASS.—T.F a... 
201 Devonshire Street 
BUFFALO, N.Y.— Bass Industrial Equipment Co. 
6045 Main Street 
CHARLOTTE, N.C.— Mechanical eens Co. 


Box 4066 
CHICAGO, ILL. Piepenbrink & Schoonhoven 
53 W. Jackson Bivd 
CINCINNATI, OHIO—Albert A. Azar & Associates 
1987 Connecticut Avenue 
CLEVELAND, OHIO—F.F. Eiseman 
627 Hanna Building 
CORAL GABLES, FLA.— Pan Amer. Western Co., Inc 
2103 Le Jeune Road 
DALLAS, TEXAS — Power y Ty’ Co 
512 N. Central Expressway 
DAVENPORT, [OWA oeco Enginceting 
20 Western Avenue 
DENVER, COLO. — Hank Thurstin te 
475 Acoma Street 
DES MOINES, \OWA-—DECO Engineering 
1112 Locust Street 
DETROIT, MICH.—A. J. Blecki 
408 Donovan Building 
EL PASO, TEXAS — George S. Thomson Co 
611 N. Campbell Street 
GREENSBORO, W.C.— Mechanical Equipment Co 
P.O. Box 965 
GREENVILLE, S$. C.—Mechanical Cysipment Co 


P. 0. Box 1571 
HOUSTON, TEXAS — Pomer gogeiely Co. 
x 6365 — 2000 Kipling 
KANSAS CITY, MO. — oun ce 
638 W. 39th Street 
LOS ANGELES, CALIF.— Southport Engineering Co 
235 W. 32nd Street 
MEMPHIS, TENN.—T. ). O'Brien Engineering Co. 
668 S. Main Street 
MINNEAPOLIS, MINN. — Arthur B. Anderson 
3336 Hennepin Avenue 
NEW ORLEANS, LA.— Power Specialty Co 
5534 Canai Boulevard 
NEW YORK, N.Y.— Energy Control Co., inc 
5 Beekman Street 
WORTH HAVEN, CONN.— Energy Control Co., Inc 
31 State Street 
OMAHA, NEB.— DECO Engineering 
716 S. 24th Street 
PHILADELPHIA, PA.— Energy Control Corp 
3147 N. Broad Street 
PHOENIX, ARIZ.— Geo. S. Thomson Co., Inc 
915 S. Central Avenue 
PITTSBURGH, PA._P.C stettensie 
3829 Willow Ave., P.O. Box 10396 
PORTLAND, ORE.—R. H oon Co 
5825 N. W: Front Avenue 
RICHMOND, VA.—H. M. Summerel! Co. 
Suite 105 Seaboard Building 
ROSELLE PARK, NJ.- Grove, — Co., Inc 
2 E. Westfield Avenue 
SALT LAKE CITY, UTAH R.. Turpin & Co. 
726 South Third West 
SAN FRANCISCO., CALIF.— Trident a Co. 
6 Beale Street 
ST. LOUIS, MO.— O'Brien Equipment = 
2832 Olive Street 
TULSA, OKLA.— Condit Co 
1011 S. Main Street 
WASHINGTON, GA.—Contro! Equipment by , Inc. 
P. 0. Box 565 
W. 8th Street 
BUENOS AIRES, ARGENTINA— Manuel A. Munoz 


Migueletes 1074 
EDMONTON, ALBERTA, CANADA — 
Alberta Vaive Specialties, Inc 


WILMINGTON, DEL.— Energy Contro! Comp 
900-A 


8035 102nd Street 
HONOLULU. T.H.—Durant-irvine oo, ay. 
50 Piikoi Parkway 
TOKYO, JAPAN — Nissho Co., 
Tokyo Boeki Kaikan bids. ? 1-Chome, Otemachi 
Chiyoka-ku 
TORONTO, ONTARIO, CANADA — 
Bass industrial Equipment Co., Ltd 
214 Merton Street 
VANCOUVER, 8.C., CANADA —Fieck Brothers, Ltd 
110 Alexander Street 
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boilers, sometimes, need a change 


The proper “diet” is as important to your power and cooling system 

as it is to you. Almost any average diet will keep you alive. But it may 
take a skilled diagnosis of your particular dietary needs to show you 
how to keep yourself in really top shape. 


So, too, with your power and cooling systems. You’re feeding them 
a water treatment “diet” now and they're operating. But for peak 
performance and minimum down-time, they may need a change. 


It’s only good business to have a check-up before real trouble starts. 
Whatever your water problem—analysis, testing or treatment procedures 
for boiler water, condensate, cooling towers, process waters— 

Dearborn has the engineers and the chemists, the laboratory facilities 
and the experience to make accurate diagnoses for you. If all’s well, 
their findings will. be reassuring. If not, their prescription and consulting 
service program will help you avoid problems... give you the 

program exactly suited to your needs. Write for details 

of Dearborn’s consulting service program. 


DEARBORN CHEMICAL COMPANY 


Merchandise Mart Plaza « Chicago 54 » Manufacturing Plants: Chicago + 
Linden + Los Angeles « Toronto « Honolulu « Havana « Buenos Aires 











dearborn 








For more data circle 528 on Post Card 


March, 1959 








_ 


~~ 


‘you-guarantee 
an atom? 





chnician with countercurrent distribution aaeratee used to study moderator-coolant for Organic Power Reactor 





ernational te 


Begin with the knowledge of experienced scientists... tion * High inherent safety and flexibility * Reliability 
conduct a seven-year research and development program 

. collect a wealth of solid operating experience. Result: 
GUARANTEED PERFORMANCE of a nuclear power reactor, 
designed by Atomics International to help meet the world’s 
power needs. 

This is the Oncanic Power Reactor—outgrowth of 
research and development on the organic system and opera- 
tion of the Organic Moderated Reactor Experiment (OMRE) 
conducted by Atomics International for the U.S. Atomic 
Energy Commission. 


resulting from 

* Non-corrosive moderator coolant * Low pressure system 
* Conventional, off-the-shelf components and materials 
* Easy access during operation 

Atomics International is ready to furnish complete 
Orcanic Reactor electric power plants, including fuel 
elements, in a wide range of power levels. An experienced 
field staff will assist with initial plant operation, personnel 
training and maintenance procedures. 
Outstanding advantages of the ORGANIC POWER For details contact: AToMics INTERNATIONAL, Canoga 
REACTOR: Low capital investment * Low cost opera- Park, California, U.S.A. Cable address: ATomics. 


@®% ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


Other offices in: Washington, D.C., U.S.A.; Geneva, Switzerland, Affiliated with : INTERATOM, Bensberg/Cologne, Federated Republic of Germany. 
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A POWER ENGINEERING FEATURE FOR UTILITY & MAJOR INDUSTRIAL EXECUTIVES 


A Periodic Report on Atomic Energy 
A. W. Kramer, Editor Development Throughout the World 
‘echnical Publishing Co. 


Published by T: 


March 1959 


Cerenkov Radiation. Few who have had the opportunity of looking down into a 
swimming pool type of nuclear reactor have not been fascinated by the blue-green 
glow of light surrounding the fuel elements. This glow is quite similar to the 
luminescence of many chemical substances under the action of ultra-violet or gamma 
radiation, and when it was first observed it was assumed to be just that. Actu- 
ally, the phenomenon represents something quite different, and while the principle 
involved is quite simple, it was not easy to discover. 





Strangely enough, this Glow which is known as Cerenkov radiation, is in- 
volved with one of the most fundamental things in nature -—— the velocity of light. 
It is the result of particles moving with speeds greater than that of light. 





Now, if this statement seems strange, you have every right to question it, 
since it may seem to contradict one of the most inviolate principles of modern 
physics —— the limiting velocity of light. One of the basic principles of the 
Einstein theory of relativity is that the velocity of light in vacuo, usually 
denoted by c, and equal to 300,000 kilometers per second, is a limiting velocity 
in the sense that no material body, and therefore no particle whatsoever, can ever 


attain this limit. 


The explanation to this apparent anomaly, of course, lies in the words, 
in_vacuo, in the Einstein statement. Light is propagated in vacuo with the limit- 
ing velocity c, but the velocity of light in material media, such as glass, water, 
or air, which we may denote as c', is in general different from c. The value of 
this velocity depends both on the properties of the medium and on the frequency of 
the light wave. Ir many instances the velocity c' is less than the velocity c 
in_vacuo. Therefore, a particle moving in a medium can possess a velocity v which, 
being smaller than the limiting velocity c, is yet greater than the velocity c' of 
light_in that mediun. 


The necessity to discriminate between the velocity of light in vacuo and 
that in a medium is quite obvious. But a lack of just such discrimination was the 
cause, historically, of the fact that physicists, during the interval of about 30 
years between the establishment of the theory of relativity and Cerenkov's dis- 
covery, tacitly assumed that the velocity of a particle greater than that of light 
is unattainable even if the particle moves, not in vacuo, but in a medium. 


In explaining the Cerenkov effect it is interesting to start with a con- 
sideration of what happens when an electrically charged particle moving ina ; 
medium attains a velocity v greater than the velocity c of light in this medium. 
First, however, let us look at the mechanism of the radiation of waves in general 
—— not only light waves but also sound waves in air or waves on the surface of 
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liquids. In all cases, the radiation of waves is caused by movement of some kind; 
in the case of electromagnetic waves by the movement of electrons in a radio 
antenna or in an atom in an excited state. In the case of sound the movement may 
be a diaphragm or a violin string. If the velocities of these movements are 
smaller than the velocity of propagation of the waves in question, then by a 
general rule a uniform, unaccelerated movement of the bodies in question is not 
accompanied by the emission of any radiation. Under these circumstances only 
oscillatory movements emit radiation as for example oscillations of electrons 
representing an alternating current in a radio antenna or the oscillation of a 
violin string. But if — and only if -—- the velocity of movement becomes greater 
than that of the propagation of waves, then a new and important mechanism of 
radiation sets in. By this mechanism, the radiation is emitted even by unacceler- 


ated movement of material bodies. 


The Sonic Barrier. An excellent example of this type of radiation is in the cross- 
ing of the sonic barrier by high-speed aircraft. So long as the velocity of the 
aircraft is less than that of sound in air, the only sound emitted is that pro- 
duced by the oscillatory motions of the engines and propellers. However, when the 
speed of the plane exceeds that of sound, even the uniform movement of the machine 
as a whole produces an additional radiation cf very intense sound waves, known as 
Mach's waves. Since the emission of waves means loss of energy the power of the 
engines has to be increased considerably to make up for the losses. This is the 
reason why the sonic barrier is so difficult to cross. 





This analogy between the shock waves of supersonic aircraft and Cerenkov's 
radiation was interestingly explained by Academician I. E. Tamm of the USSR in a 
lecture at the Geneva Conference last September. It was to Professor Tamn, 


together with P. A. Cerenkov and I. M. Frank that the Nobel Prize for Physics was 
awarded for their work in this field. As Academician Tamm pointed out, it was this 
analogy between the Cerenkov radiation and the sound of a projectile that induced 


them, originally, to use the term singing electrons for the Cerenkov effect. 











In explaining the analogy, Professor Tamm 
used the accompanying diagram. A supersonic 
aircraft or a super-—light-velocity electron 
in a medium produces respectively a sound 
wave or a light wave which is stationary 
with respect to the aircraft or the elec-— 
tron, as the case may be. This means that 
if, say, an electron moves, during an 
interval of time t, from the position A to 
A' —— from left to right in the diagram — 
then the front of the accompanying Cerenkov 
wave BAC moves along with the electron without change in the form of the wave-— 
front, from BAC to B'A'C'. While the electron travels from A to A' with a velocity 
v, the light wave is propagated perpendicularly to the wavefront with a velocity 
c. Thus AA', the distance traveled by the electron in a time interval t, is equal 
to vt; and AN, the distance through which the light wave is propagated in the 
same interval of time is equal to c't. Since c' is less than v, the ratio AN/AA' 
is less than one, as drawn in the figure; and if we denote by © the angle between 
the direction of motion of the electron and the direction cf propagation of the 
light wave, we find that c'/v is equal to the cosine of the angle 0. 











Since the cosine of an angle is necessarily less than one, we obtain the 
results mentioned previously that, for the radiation to be possible, the velocity 
v of the particle (or projectile) must be greater than the velocity c' of light 


(or sound) in the medium. 


But at the same time we get another result: the radiation is propagated, 
not in all directions, as in the case of an ordinary light source, but only at a 
definite angle to the direction of motion of the electron. Only one plane is shown 
in the diagram, that of the paper. But if we imagine the diagram to be rotated 
about the line AA', then we can see that radiation is emitted in space along a 
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conical surface making the same angle © with the direction of motion. If the 
electron is stopped after having traversed a certain path, this conical wave will 
continue to propagate in the medium as a free light wave. 


Explained in this way, the whole phenomenon is very simple, but as Dr. 
Irving Langmuir observed many years ago, it is not always easy to discover simple 
phenomena, and in this case an uncritical application of the theory of relativity 
greatly delayed the discovery of this principle. Indeed, its history is extremely 
interesting. S. I. Vavilov, the noted Soviet physicist, suggested to P. A. Ceren- 
kov, who at that time was a research student, that he should investigate the 
luminescence of various substances induced by irradiation with gamma rays. Since 
the substances to be investigated were to be used in solution in water, the first 
task of Cerenkov was to study the solvent itself — the water, which was supposed 
to give no luminescence under gamma ray irradiation. Quite unexpectedly, however, 
he found that even the purest samples of water were very feebly luminescent. The 
gamma ray sources used by Cerenkov at that time were so weak that he could see the 
feeble luminescence only in a dark room after prolonged adaptation. Many of the 
physicists who were shown Cerenkov's experiment were highly sceptical and hinted 


at visual hallucinations. 


Even those who thought that the luminescence was real assumed it to be of 
the same nature as the well-known luminescence of many chemical substances under 
gamma ray irradiation —- which is caused by the excitation of the molecules of the 
substance. Indeed, the whole thing seemed to be quite trivial, but Vavilov had a 
scientific flair and at his suggestion Cerenkov performed some further crucial 
experiments. Vavilov's role in the work was, in fact, so decisive that in the 
Soviet Union they call the effect, not Cerenkov's but Vavilov—Cersnkov's. 


Having measured the polarization of the luminescence in the water and the 
changes in intensity caused by heating or by adding to it so-called quenching 
substances, Cerenkov had found in the year 1934 that in all these respects the 
behavior was quite different from the behavior of the ordinary luminescence. It 
was a very peculiar phenomenon. Soon after, I. M. Frank suggested that this pe- 
culiar luminescence might be caused, not directly by the gamma rays, but by high- 
energy electrons produced by the gamma rays in the water. Frank proposed an 
experiment using magnetic fields to prove his theory. When performed by Cerenkov 
this experiment not only proved what Frank suggested but led to a further unex- 
pected result, namely, that the fast electrons emit the radiation not uniformly 
in all directions, but only at rather small angles to the direction of their 


motion. 


Professor Tamm said that this fact led him personally to the conclusion 
that this radiation must be caused, not by the collisions of the electrons with 
the molecules of the medium as it is in ordinary luminescence, but by the uniform 
motion of the electrons in the intervals between these collisions. Working out 
this idea, Frank and Tamm succeeded in 1937 in constructing a proper theory of 
this phenomenon. The whole story is just an example of the round—about ways by 
which an insight into very simple facts is sometimes arrived at, when preconceived 
ideas have first to be exposed and discarded. 


The radiation of light by water irradiated with gamma rays, which was so 
feeble and difficult to observe in the thirties when Cerenkov had only feeble 
radioactive sources at his disposal, nowadays literally strikes the eyes of the 
observer when the primary radiation comes from the fuel elements of a nuclear 
research reactor, and as pointed out at the beginning of this article, it is one 
of the fascinating aspects of a swimming pool type of reactor in operation. 


Practical Applications. Aside from its intrinsic scientific importance the Ceren- 
kov radiation has proved useful in a number of ways. Perhaps the most straight- 
forward application of the radiation is the Cerenkov counter by means of which fast 
electrically charged particles can be detected and their velocity measured. The 
fast particles emit light when traversing transparent substances in which the 
velocity of the visible light is less than that of the particles in question. As 
already explained, the light is emitted along a conical surface, and produces an 





Marcl " 1959 





illuminated ring on a screen or photographic plate. By measuring the radius of 
this ring one can determine the angle at which the light is emitted, and so the 
velocity of the particles can be calculated from the relation already mentioned. 


Cerenkov counters are now widely used in research conducted on accelera- 
tors. In many respects they have advantages over other kinds of counters. Without 
going into detail an interesting example of their usefulness in this field is in 
connection with research on the anti-proton, discovered by Segre, Chamberlain and 
their co-workers in 1955. A beam of fast particles produced by the California 
accelerator contained negative charged particles, all of which had the same 
momentum. The vast majority were pi-mesons, but it was expected that a very small 
number of anti-—protons would also be present in the beam. The problem was to find 
proof of their existence. For the same momentum, the velocity of the heavy anti- 
protons should have been equal to about three quarters of the velocity of the 
lighter pi-mesons. Cerenkov counters were placed in the beam, one of them regis-— 
tering only those particles having the velocity equal to the expected velocity of 
the anti—protons and not registering the faster mesons. Thus, every output pulse 
of this counter revealed that an anti-proton had passed through it, although there 
were 40,000 times fewer of them than there were mesons. Other methods of register- 
ing anti-—protons were, of course, also used. 


These Cerenkov counters are widely used, not only in work with accelerators 
but also in cosmic ray research. Professor P. M. S. Blackett in England was the 
first to suggest, in 1949, that the characteristics of the extensive air showers 
caused by primary cosmic ray particles impinging on the earth's atmosphere from 
outer space, could be determined by measuring the Cerenkov radiation of the parti- 
cles from these showers. Although the index of refraction of air for light in the 
visible spectrum exceeds unity by only 0.03 per cent, the velocity of most of the 
electrons in cosmic ray showers differs from that of light in vacuo by even a 
smaller percentage. Therefore, they emit Cerenkov radiation when moving through 
the atmosphere. Moreover, this radiation is directed almost exactly along the path 
of the particles in the shower, that is, towards the earth. By focusing this radi- 
ation by means of a parabolic mirror, it is possible on a clear moonlight night to 
record the burst of the Cerenkov radiation from a shower. From the intensity of 
the burst the energy and some other characteristics of the shower can be 


evaluated. 





The Cerenkov effect can also be used as an artificial source of electro- 
magnetic waves with a wavelength of less than one centimeter. Since generation of 
such short waves by other methods is very difficult, Cerenkov generators of this 
kind may prove particularly valuable. 


Offhand it might seem that such a generator might be uneconomic because it 
demands intense beams of very high energy electrons —— in other words, costly 
accelerators. This, however, is not the case. The velocity of propagation of 
micro—radio waves in many media is by an order of magnitude less than the velocity 
of light in vacuo. Therefore these waves are radiated even by electrons moving in 
such media with an energy of only a few thousand electron-volts. While the use of 
such slow electrons involves certain difficulties, they can be overcome and at 
the Moscow University Miss Minakova and Miss Volkova have recently constructed an 
experimental model of such a microwave generator which produces waves in the 3 to 
10 om band with an output of only a few milliwatts. At present they are engaged in 
constructing a similar device which will have an output on the order of one watt. 


rhc. CY Yorn 
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Kaiser Engineers can design and build your power 
plant quickly, economically. ’ 


960,000 pounds/hour steam generator plant producing 
process steam, compressed air and 31,250 KW of elec- 
tricity for alumina pliant. Designed and bulit by KE. 


A 475,000 KW power plant in Louisiana. America's 
Engineering Test Reactor in Idaho. A 100,000 KW 
industrial steam power plant in Pennsylvania. The en- 
gineering study for the AEC's Gas Cooled Graphite 
Moderated Power Reactor. A $10,000,000 dual- 
purpose process steam and power plant. New nuclear 
development projects in Europe, Asia and Latin Am- 
erica. This is Experience—electric power from both 
nuclear and fossil fuels. To which Kaiser Engineers 
couples Ingenuity to pioneer, to develop new methods, 
to achieve efficient plants quickly, at low cost. For 
experience, ingenuity, and a cost conscious approach, 


call or write KE. Today. 


Karsen : ss 
Gren: KAISER ENGINEERS “ise coussier 


Division of Henry J. Kaiser Company « Oakiand12, Californias New York, Pittsburgh, Washington, D.C., 


Buenos Aires, Caicutta, Montreal, Rio de Janeiro, Sydney, Tokyo 
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The rotary movement in Ashcroft Duragauges has a geared center shaft on which 
the pointer is mounted. When pressure flexes the Bourdon tube, the pointer is 
always positively positioned. You can rely on the Duragauge for precise accuracy 
in measuring pressure no matter how severe the conditions of service. 

Correct calibration is guaranteed: the one-piece link between movement and 
Bourdon tube prevents slippage or parting under tension. Recalibration is easy 
from front or rear. Universal adjustability permits uni- 
formly graduated dials. 

You can order Ashcroft Duragauges with all-stainless- 
steel movement or stainless steel with nylon bearings and 
pinion gear. A complete choice of Bourdon tube materials, 
pressure ranges, dial sizes and case designs and materials 
is available. Your industrial supply distributor will gladly 
help you select the best combination for your requirements. Ashcroft Duragauge in 
So, be certain of highest sustained accuracy, durability and —_Alumalife® case—a life- 

- : time case made of spe- 
economy — specify Ashcroft Duragauges. cial aluminum alloy. 


MAXWELL ASHCROFT PRESSURE GAUGES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 


MANNING 
< 
cK. 
Ni a8OOW 9 


TRADE MARK 
In Canada; Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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| WHAT OUR CUSTOMERS 


Typical Detroit RotoGrate Stoker installation in a 
Midwestern Public Utility plant. 

2 RotoGrate Stokers are installed under boilers of 
200,000 pounds steam per hour capacity at 875 psig 
—910°F. TT—air for combustion 300°F. 
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Our field engineers get around—visit plants in all parts of the country 
and their reports tell us that users say their RotoGrate Stokers— 


DO OPERATE with lower excess air— 
22% is common—less in many cases. . . 
Reason—the floating, self-adjusting air 
seals—a RotoGrate exclusive. 


DO HANDLE toad fluctuations easily 
. .. Sudden load increases picked up with- 
out loss of pressure—the thin fast burning 
fuel bed permits dropping load surges 
just as rapidly. 


DO BURN gi grades of bituminous and 
lignite coals, and many kinds of waste and 
refuse fuels . . . Ability to burn the less 
costly fuels available in any area is a 
potent factor in economical operation. 


MAINTAIN uniform high efficiency 
in everyday operation. RotoGrate doesn't 
need special test conditions to show 
superior results. 


DO SET, high standard of availability 
... A survey of users shows exceptional 
availability records in all kinds of plants. 


DO 


wt DETROIT STOKER COMPANY 


ORM 


DO OUTPEI other fuel burning 
equipment . . . Where it is possible to 
compare with other fuel burning equip- 
ment under similar conditions, operators 
almost without exception express prefer- 
ence for the RotoGrate. 


DO SAVE | | | Low cost fuels—high 
efficiency —very little parasite power for 
operation—broad load ranges with uni- 
form steam pressure—low maintenance 
—and not least important reduced pro- 
duction losses from outage .. . all 
contribute to savings that pay a handsome 
return on the investment. 


DO YOU fee! you can afford not to 
avail yourself of these advantages and 
economies for YOUR boiler plant? Why 
not write for bulletin 40 which describes 
the RotoGrate for boilers up to 400,000 
pounds per hour capacity? Then let us 
recommend the correct stoker for your 
needs, without obligation of course. 


Main Office and Works, Monroe, Michigan 
District Offices or Representatives in Principal Cities 
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Detroit ROTOGRATE STOKER Performance 


servicing the new 
YARWAY COLOR-PORT 


IS easy 





















































Remove four cap screws and lift 
off cover assembly (held in right 
hand). Install new port assembly 
(glass-mica-gasket, shown in left 
hand) in cover. This port assembly 
is part of the complete cover 
assembly 


Tighten down four Allen cap 
screws with standard wrench (no 
torque wrench required). 


Re-install complete cover assem- 
bly. Sealing gasket automatically 
seats in gasket groove in body. 


New Yarway Color-Port Boiler Water Level Gages (for pressures to 3000 
psi.) offer not only this new ease of maintenance but insure brilliant red 
and green readings of steam and water. 


For full details, write for Yarway Bulletin WG-1814. 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


Go BZ173;7.\'@ WITH CONFIDENCE 
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TRACERS 


Power Engineering's Monthly Probe of Power Facts 


A-c motor which uses d-c excitation to the stator and two-phase a-c voltage to the 
armature, thus giving smoothly adjustable speed characteristics of a d-c motor and 
power factor control characteristics of a synchronous motor, has been tested success- 
fully in small experimental size. It was described at a recent AIEE meeting by Prof. 
Paul K. Charlu of P.S.G. College of Technology, Coimbatore, South India. 





Use of mechanical rectifiers for obtaining direct current has been somewhat con- 
troversial in this country. Experience of Aluminum Foils, Inc, with the method, set 
forth on pages 57-58 of this issue, is a strong vote in its favor. 





Cable cutter with a non-shorting feature has been developed by Beckman & Whitley, 
Inc. Use of a ceramic cutter blade which is driven through the cable bundle onto a 
ceramic anvil prevents short-circuiting of the individual conductors when the cutting 
action takes place. Driving power comes from a standard screw-in explosive cell. 





Biggest little turbine is probably the 50-mw steam unit built by Westinghouse for 
the Detroit Public Lighting Commission. Steam inlet is at 1800 psig, 1050 F, and 
1000 F reheat — exceptionally high steam conditions for a turbine of this rating. 
Six instead of five stages of feedwater heating are used. 





Rigid sampling program is needed on all components in a carbon-mo) ybdenum steel 
piping system operating under h-p h-t conditions. Why? Graphitization, with result- 
ing failures, can occur. Such is the conclusion, out of experience, of the Oak Ridge 
Gaseous Diffusion Plant power plant. C. H. Mahoney and W. S. Dritt give details, 
pages 68-69. 





Highest subtransmission voltage in use in any North American city is said to be 
the 230,000 v at Vancouver, B. C. First stage of the 230-kv subtransmission network 
was energized late in 1957 and involved 14 miles of underground oil-filled cables as 
well as two major distribution substations. 





First transistor tester capable of checking the performance of transistors while 
they are connected within their circuits is being produced by Philco Corp. In-circuit 
testing saves trouble-shooting and servicing time without turning on power in the 
equipment. 





Ground has been broken for construction of Sheldon Station and Hallam Nuclear 
Power Facility of Consumers Public Power District, Columbus, Neb. The Hallam 
plant is the nation’s first publicly-owned commercial atomic plant. It will include a 
75,000-kw reactor, is planned for completion in late 1961. 





Westinghouse has developed and begun to apply a solid state device that acts as a 
temperature-sensitive switch. When the temperature of this device is below a certain 
critical value, it functions as a closed switch. When temperature is above this value, 
it functions as an open switch. Tiny metallized ceramic discs are at the heart of each 
of these ‘‘ thermistors.’’ The device meets the need for a system for over-temperature 
protection of hermetic motors in large air conditioning and refrigerating systems. 
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laboratory to measure activity of radioactive sources 


By WILLIAM R. WRAY, Major, CE * 


NEW SCHOOL has been set up 

and is now in operation at Fort 
Belvoir, Virginia, to train personnel 
of the Army, Navy and Air Force to 
operate nuclear power plants at re- 
mote installations. Fort Belvoir is the 
site of the Army Package Power Re- 
actor (APPR-1), a prototype nu- 
clear power plant of 2000-kw capac- 
ity. The school is operated by the 
Army Corps of Engineers acting in its 
role as the Department of Defense 
agency which is developing, jointly 
with the Atomic Energy Commission, 
a family of ground nuclear power 
plants for the use of all three serv- 
ices. This article describes the course 
which is given, the philosophy be- 
hind it, and how it is taught. 

Before discussing details of the 
course, it is appropriate to point out 
several factors which were considered 
in setting up the program of instruc- 
tion for the school. Important among 
these factors were the experience and 
qualifications of incoming students, 
the nature of service requirements 
and enlistment periods, the varied 
types of field plants which may be 
constructed in the future, and the 
type and size of crews which will 
operate those field plants. 

A study of the above factors led 
to the adoption of three major re- 
quirements to be met by the training. 
These requirements dictated the 
scope and character of the present 
course and the type of personnel to 
be selected for training. They were: 

1. Operators should be prepared to 
serve in plants using different types 
of reactors. Although the APPR-1 
uses a pressurized water reactor, 
other plants just completed, under 
construction and under development 
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for the future, utilize boiling water 
reactors, gas-cooled reactors, and pos- 
sibly others. Since the men being 
trained now may go to plants using 
any one of these reactor types, their 
training should be broad enough to 
prepare them for the varied assign- 
ments. 

2. Operators should be capable of 
rapidly qualifying for supervisory 
positions. The men being trained to- 
day will form the core of experienced 
personnel who will be tomorrow’s 
shift supervisors and potential plant 
superintendents. This also indicates 
the need for a broad and compre- 
hensive training program. In addi- 
tion, it necessitates the selection of 
highly capable individuals for train- 
ing. 
3. Plant personnel should be dually 
qualified. In order to achieve mini- 
mum crew sizes for remote plants 
and still maintain maximum flexi- 
bility within the crew, it has been 
decided, at least tentatively, to train 
all members of the crew in both 
operation and one of four skills 
laboratory work (covering chemistry 
and health physics), or mechanical, 
electrical, or instrument maintenance. 
A typical crew for a fixed plant is 
expected to be similar to the follow- 
ing: 1 — officer-in-charge; 1 — super- 
intendent; 4 — chief operators (shift 
supervisors); 4 operators; 1 — 
maintenance supervisor; 4— main- 
tenance technicians; 2 — laboratory 
technicians. 

Absences due to sickness or vaca- 
tion from among the operator posi- 
tions would be covered by mainte- 
nance personnel since they are also 
qualified operators. The crew mem- 
bers at any plant would be selected 
to provide a suitable distribution of 
the maintenance skills required. 

Since the successful achievement 


Trains Military 


1. Students use scalers in the chemistry and physics Fig. 2. Trainees manipulate controls on the APPR simulator 
as instructor sets up practice problems from his console 


of the above goals is highly depend- 
ent on the quality of the men to be 
trained, great care is taken in their 
selection. Personnel are chosen from 
among a large number of volunteers 
who meet rather rigid standards. 
Applicants for training must have 
had experience in one of the four 
skill areas mentioned above, prefer- 
ably working with equipment similar 
to that found in steam power plants. 
Although it is desirable to specify 
steam power plant experience, the 
Army and Air Force possess very few 
career personnel who have had that 
type of experience. 

All applicants for the training must 
have attained scores above 115 on 
the Army General, Electrical and 
Mechanical Aptitude Tests. This 
requirement compares with approxi- 
mately the same score one must 
achieve to be considered for Officer 
Candidate School and is some 15 
points higher than the average score 
attained Army-wide. 

Prospective students must have 
completed high schcol and have 
credit for a course in algebra. In 
addition to the mental and experience 
requirements, the applicants must 
be mature, responsible individuals 
who have better than average rec- 
ords, are highly recommended by 
their commanding officers, and show 
a strong desire to enter the program. 
After comparing records of the appli- 
cants and carrying out interviews, 
the school staff selects the top pros- 
pects for training. The class presently 
in the school consists of the top ten 
per cent of the applicants. 

After selection for the course and 
prior to reporting to the school all 

*Chief, Nuclear Power Field Office, 
U. S. Army Engineer Research and 
Development Laboratories, Fort Belvoir, 
Virginia 
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Nuclear Power Plant Operators 


Inside the APPR-1 at Fort Belvoir 


Fig. 3. Contamination control point near entrance to 
APPR vapor container. Reactor is pressurized water type 


Fig. 4. APPR—1 is a prototype nuclear 
power plant of 2000-kw capacity. 
Training here serves a family of ground 
nuclear plants for all three services 


Figs. 5 and 6. Crew member lowers fuel 
element through water to reactor core 
using long handling tool. Fig. 6 shows 
element partially inserted in core 


Fig. 7. Health physicist and chemist 
at work in APPR Laboratory. Fig. 8 
shows inspection of turbine after first 
eight months of operation in APPR 
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Fig. 9. Typical schedule of academic phase of nuclear power operator's course 


prospective students are sent copies 
of a mathematics workbook which 
contains a series of progressively 
difficult exercises to be worked out. 
These exercises are completed and 
submitted to the school on a regular 
schedule, graded by members of the 
school staff, and returned to the 
students with correct solutions. 

This preparation for the course 
gives the men a review of simple 
math, helps them regain number 
facility, and places them in an aca- 
demic frame of mind. In addition, 
this work enhances the progress of 
the academic course work by placing 
all students on more of an equal basis 
at the beginning of their training. 

The one-year training period is 
broken into two major parts — an 
academic phase and an operations 
phase —- each of about six months. 

Academic phase is designed to 
ground the students in the basic 
sciences involved in nuclear power 
plants and is taught on both a tech- 
nician level and an engineer level. 
Engineer-level course is primarily 
for officers and presumes an engi- 
neering or science degree as a pre- 
requisite to the graduate level work 
in advanced math, nuclear physics, 
mechanical and electrical engineer- 
ing. Remainder of this discussion per- 
tains only to the technician level 
instruction. 


Technician Training 

Curriculum for the academic phase 
includes: math (80 hours) including 
algebra, trigonometry and an intro- 
duction to calculus; physics (105 
hours) including mechanics, electric- 
ity and magnetism, heat transfer 
and nuclear physics; nuclear engi- 
neering (90 hours) covering practical 
aspects of reactor components and 
operation; basic mechanical engi- 
neering (68 hours) with emphasis on 
the thermodynamics of steam cycles; 
basic electrical engineering (75 hours) ; 
health physics (29 hours); power 
plant systems and components (50 
hours); and specialty training (200 
hours). 

Specialty training is set up to ex- 
tend the students’ skills in one of the 
three maintenance fields or the 
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chemistry and health physics field. 
Typical schedule, shown in Fig. 9, 
indicates that the systems and com- 
ponents instruction and _ specialty 
training are spread throughout the 
academic phase. This minimizes the 
number of hours of intensive aca- 
demic work per day and serves to 
relate the classroom instruction to 
its practical application. 


Operations Phase 


Operations phase of the course is 
almost entirely practical work and 
might be divided roughly into four 
major categories: plant systems and 
operating procedures (120 hours); 
training on an electronic simulator 
(200 hours); operating experience in 
the APPR-1 (420 hours); and addi- 
tional specialty training (200 hours). 
With the exception of some class- 
room work which is required in the 
teaching of operating procedures, 
instruction is the type requiring stu- 
dent performance under close in- 
structor supervision and guidance. 
The last several weeks of the opera- 
tions phase are devoted to qualifica- 
tions testing. This testing consists of 
written, oral, and performance ex- 
aminations with emphasis on the 
performance type. 

Typical class of 40 students is 
broken into sections of 20 for class- 
room work, approximately 10 for 
laboratory work, and to crews of 3 
for work on the APPR-1 simulator 
and in the APPR-1 itself. Faculty 
consists almost entirely of officers 
and enlisted personnel (from all three 
services) who have successfully com- 
pleted a similar course and have 
qualified as operators on the APPR-1. 
A few contract civilian instructors 
are used to supplement the staff, 
serving mainly to advise and instruct 
the students during their in-plant 
training. 

Training facilities are the finest 
available for teaching such a course. 
Maximum use is made of visual aids, 
laboratory equipment, models and 
mockups, and duplicate plant hard- 
ware to facilitate learning. Obviously 
no training is better than actual 
experience in the plant itself, and 
many hours are devoted to just that, 


with trainees being rotated among 
the various operating and mainte- 
nance positions. There are, however, 
limitations to this plant training. 

Although much time is devoted to 
the training mission, the APPR must 
be used to advance research and de- 
velopment and to gain valuable 
operating experience and data. This 
precludes starting up and shutting 
down the plant as often as one might 
desire for training and also limits the 
practice of other procedures. In order 
to minimize this problem a nuclear 
power plant simulator (see Fig. 2) is 
used for teaching all procedures 
which are performed in the control 
room of the APPR-1. 

The simulator is almost identical 
with the APPR-1 control room 
equipment and includes an instruc- 
tor’s console and an analog com- 
puter. The computer is set up with 
the APPR equations so that any 
actions on the part of the operator 
will give the same instrument indica- 
tions which would be displayed in 
the APPR under the same circum- 
stances. The simulator is used 24 
hours a day in teaching reactor 
operation; startup, shutdown, and 
routine operating procedures _re- 
quired of the control room operator; 
synchronizing with another power 
supply; and emergency procedures. 

In addition to the above, the load- 
ing of a new core in the reactor can 
be simulated and numerous experi- 
ments can be carried out to give the 
operators a better understanding of 
nuclear aspects of plant operation 
such as control rod worth, Xenon 
buildup, core burnup, temperature 
coefficient, etc. 

Even with all the special devices 
used in the school, the course is very 
demanding and intensive. The pres- 
ent group of students would be the 
first to admit this. In fact many 
people have stated that this is cer- 
tainly one of the toughest courses 
given to enlisted personnel in the 
services. 

The class that started in February, 
1958 was the first one to receive this 
integrated program of instruction 
entirely at Fort Belvoir. Although 
experience has shown the course to 
be basically sound there are a num- 
ber of changes which have been 
made to improve the course for the 
January, 1959 class. In general these 
changes are minor and will serve to 
put across the instruction in a more 
effective manner. 


For The Future 

Present planning envisions short- 
ening certain portions of the course, 
particularly the academics, at some 
later date and possibly shifting to 
two courses at different levels. Under 
this plan a man would take a shorter 
operator level course and then serve 
as an operator in a field plant for 
several years. If he showed the proper 
qualities and capabilities he would 
return to the school for a short super- 
visory level course. THE END 
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This final article, in the series of basic valves used in the 
power field, deals with Butterfly valves. Previous articles 
dealt with Plug, Gate, Check, Blow-Off, Diaphragm and 
Globe types, plus valve operators. The complete Valve 
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By ABDON J. BRAZAITIS 
Sales Engineer 


Henry Pratt Company 
Chicago, Ill. 


and educated, Abdon 


Chicago bor { 
Brazaitis graduated from the Illinois In- 
stitute of Technology as a mechanical 
2 Pratt 
Company in 1950 as a design engineer, 
and spent some five years in the Engi- 
neering Department working on the de- 
and 


engineer. He joined the Henry 


sign of butterfly vaives related 
equipment. 

In 1955 he was assigned to head the 
newly established Application Engineer- 
ing Department. His work has gradually 
led him away from the so-called "stand- 
ard” valve applications until, at present, 
he is involved almost solely in applica- 
tion engineering On special valve prob 


lems. 


Mr. Brazaitis is a Registered Professional 
Engineer in the State of Illinois, a mem- 
ber of the American Society of Me- 
chanical Western 
Society of Engineers. 
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UTTERFLY VALVES are one 
of the oldest practical devices 
for controlling the flow of fluids. They 
had their beginnings in light weight, 
non-tight applications such as damp- 
ers. Partly because of this early 
history of light weight construction, 
and also because of a lack of adequate 
flow data, engineers were, for a long 
time, reluctant to specify butterfly 
valves in industrial applications. The 
development of a leak-tight, work- 
able rubber seat, however, gave con- 
siderable impetus to the industrial 
use of the valve, and experience with 
it soon overcame the early objections. 
The first rubber seat butterfly 
valve was designed by the late Wil- 
liam H. Phillips, and manufactured 
by the Henry Pratt Co in 1926. This 
valve found immediate and wide- 
spread acceptance in the power in- 
dustry, the first major industry to 
make extensive use of it. 

As the size of central station equip- 
ment increased, with mushrooming 
power demands, condenser circulat- 
ing water pipe also increased in size, 
bringing problems in specification of 
large diameter valving. By specifying 
the butterfly valve, power engineers 
secured the advantage of a compact, 
light weight valve which does not re- 
quire the use of any supports other 
than those required by the pipeline 


itself. 

An additional advantage is that 
natural gum rubber has an excellent 
“memory,” in that it resists perma- 
nent indentation. With the natural 
preservative action of water, the 
valve seat life greatly exceeds that of 
any other valve type. One rubber 
seat butterfly valve, on a test installa- 
tion, was cycled every 20 minutes 
for a period of about three years, un- 
til a total of 80,000 cycles was accu- 
mulated. When returned to the shop, 
this valve tested bubble-tight. 


Function in Power Plants 

There are a number of important 
applications for butterfly valves in 
modern power plant. One of the main 
applications is in the condenser back- 
wash systems which provide periodic 
cleansing of the tube sheets. Some 
plants employ only partial backwash 
systems, but the newest have total 
systems which permit backwashing 
the condenser without loss of con- 
denser vacuum, and with only a mo- 
mentary drop in generating capacity. 
Butterfly valves find their widest 
power plant usage in these condenser 
flow-reversing systems. 

In connection with reversing sys- 
tems, we might briefly mention the 
successful development of the But- 
terfly Reversing Valve, which can be 
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Fig. 1. Typical butterfly valve, cut away 
to show body, shaft and disc design 


likened to a giant four-way valve. 
This valve employs an elliptical but- 
terfly disc to accomplish flow rever- 
sal, and is sometimes better suited 
than are several round valves. 

Over the years, dozens of systems 
have been developed for interlocking, 
sequencing and actuating butterfly 
flow-reversing systems. The optimum 
recommendation can only be made 
after the valve manufacturer has made 
a detailed analysis of the hydraulic 
characteristics of the circulating- 
water system. 

Butterfly valves also find wide use 
as pump discharge valves, either for 
sectionalizing service when a number 
of pumps are connected into a com- 
mon header, or as emergency clo- 
sures to prevent flow-reversal in the 
event a pump goes out of service. 
Butterfly valves in pump discharge 
service can be synchronized with 
pump operation, so they will open as 
the pump starts; or, the pumps may 
be set to start operating at any point 
in the valve opening cycle. 

Valves can be installed “fail-safe,” 
so that in the event of pump or power 
failure, the butterfly valve will close 
in a specified time. In the case where 
long lengths of pipeline are involved, 
a two-speed operator may be re- 
quired. This type of operator allows 
the butterfly valve to close, for the 
major part of its travel, at a fairly 
fast speed, while the last portion of 
travel takes place at a considerably 
reduced speed. This avoids line shock 
pressures, while minimizing the wa- 
ter lost back to sump. The choice of 
the two closing speeds, and the exact 
transition point, is a function of the 
hydraulics of the system, and should 
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Fig. 2. Conventional electric motor op- 
erator mounted on valve. Note indicator 


be analyzed by the valve manufac- 
turer for each specific application. 

Uses for butterfly valves, other 
than the aforementioned, are being 
discovered as power plant technology 
and design philosophy advance. As 
an example, with the advent of nu- 
clear power, a new application re- 
quired the development of the quick- 
closing butterfly valve. These are 
used on the air ventilation systems of 
reactor containment vessels. In nor- 
mal operation the valves are in the 
open position, allowing air to circu- 
late through the containment vessel. 
However, in the event of a reactor 
incident, these valves must immedi- 
ately close to maintain safety. 


Valve Specifications 

Most circulating water valving is 
designed to a 50 psi standard. Rub- 
ber-seat butterfly valves in this pres- 
sure class will provide drop-tight 
shutoff at 50 psi, and will withstand 
70 psi shock pressures. This class of 
valve is suitable for both circulating- 
water service and most pump dis- 
charge application; however, where 
required, valves in a 125 psi class are 
available. These valves are drop- 
tight at 125 psi, and suitable for the 
most rigorous application. 

Since power plant circulating water 
piping is of fabricated steel, a typical 
butterfly valve specification would be 
as follows: 


Body Fabricated Steel 
(ASTM A7) 

Fab. Steel (ASTM A7) 
w/stainless steel seat- 
ing edge 

18-8, Type 304 stainless 
steel 

Silicone lubricated bronze 

Natural Gum Rubber 
Compound 

18—8 stainless steel 

Nickel Cast Iron 


Dise 


Shaft 


Bearings 
Seat 


Taper Pins 
Retaining 
Segments 
(See Fig. 1 for example. ) 
Rubber-seat butterfly valves are 
manufactured in a wide range of sizes, 
from 4 inch diameter to 11 feet in 


Fig. 3. Manual valve operator, which 
employs handwheel and reduction gear 


diameter, and more. However, these 
represent extremes in sizing, and 
power plant valves are usually found 
in a range from 8 to 60 inches, with a 
few large plants using valves up to 84 
inches in diameter. 

Power plants in coastal areas are 
frequently located close enough to 
the ocean to use it as a source of cool- 
ing water. For these applications, salt 
water corrosion is a special problem. 
For the ultimate in corrosion resist- 
ance, a valve can be fabricated en- 
tirely of monel, but the cost of such 
construction is quite high, and seldom 
can be justified. Two suitable and 
economical alternates are tabulated 
in the Table. 

Alternate No. 1 covers a material 
specification which has many years 
of proven service. The bronze and 
monel material combinations are tra- 
ditionally the materials chosen for 
salt water service due to their re- 
liability. Since the keeper segments, 
and rubber seat, cover the inside sur- 
face of the body, the cast iron ma- 
terial specification has proven ideally 
suited to salt water from the stand- 
point of corrosion resistance and 
economy of initial cost. 

Alternate No. 2 takes advantage 
of the newer and more economical 
materials developed in past years. 
The Ni-Resist and 18-8 Type 304 
stainless steel combinations are be- 
ing more extensively used as the test 
of time indicates their reliability. 


Selecting the Valve Operator 

There are three operator types gen- 
erally used on butterfly valves in 
power plants. These are: (1) manual 
gear reducer; (2) electric motor; and 
(3) hydraulic cylinder. The most pop- 
ular of these operators is the electric 
motor (Fig. 2), because its operating 
requirements are a product of the 
plant itself. Beyond this obvious fact, 
however, the push-button control re- 
quirements of the modern generating 
station require an operator which 
can be remotely controlled, and which 
is reliable and essentially mainte- 
nance-free. 
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Fig. 4. Hydraulic cylinder operator. 
This type gives wide flexibility in use 


The electric motor operator satis- 
fies all of these requirements. The op- 
erator consists of an electric motor, 
coupled through a worm gear as- 
sembly which is spline-connected to 
the valve shaft. Integral limit switches 
are available for interlocking, se- 
quence operation, and position indi- 
cation. A torque switch in the motor 
circuit prevents operator damage, by 
shutting off the motor if the valve 
disc meets with an obstruction. Op- 
erators may be equipped with remote 
position indicators and a variety of 
other equipment to meet specific 
requirements. 

anual gear-reduction operators 
(Fig. 3) are used mainly in plants 
which do not employ automatic 
backwash systems. Supplied with 
handwheel or chainwheel, the opera- 
tor provides great mechanical ad- 
vantage, allowing one-man operation 
of even very large valves. 

Hydraulic cylinder operators (Fig. 
4) are finding increasing usage in 
modern power plants. Available in a 
wide range of sizes, the cylinder oper- 
ator offers considerable flexibility of 
selection to meet a particular appli- 
cation. For maximum economy, hy- 
draulic cylinders operating in the 
range of 1000-2000 psi are usually 
specified. Where a number of valves 
are involved, a common hydraulic 
system may be employed, using a 
single source of high pressure oil. For 
single valves, or where their installa- 
tion is otherwise desirable, self- 
contained “power packages” are 
available. These units include the hy- 
draulic cylinder, pump, motor, oil 
reservoir, and all related valves and 
controls, mounted together on the 
butterfly valve. 


Operator Sizing 

A great deal of technical informa- 
tion has been published in recent 
years, describing the design of butter- 
fly valves. The principal valve manu- 
facturers have printed tables and 
charts which permit the selection of 
properly sized operators when flow 
and pressure conditions are known, 
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Fig. 5. Illustration of pressure distribution patterns, on valve disc; closed and open 
positions. Theory of operation might be compared to the lift of airplane wings 


eliminating the need for complete 
evaluation of each application. How- 
ever, an explanation of some of these 
design considerations can be ex- 
tremely helpful in understanding the 
butterfly valve, in applying it prop- 
erly, and in specifying it wisely. 

The butterfly valve is basically a 
simple device, but since the configu- 
ration of the valve disc (relative to 
the flowing stream during the open- 
ing cycle) is different from other valve 
types, the forces encountered will 
vary. Referring to Fig. 5, we see all 
of the torques represented, and the 
relative sequence in which they oc- 
cur. The torques shown are T), (hy- 
drostatic unbalance), T, (seating 
torque), T,; (bearing friction torque, 
valve closed), T, (fluidynamic torque) 
and T,, (bearing friction torque under 
flow conditions). 

Hydrostatic unbalance torque, T;,, 
exists only when a large valve, in wa- 
ter service, is mounted in a horizontal 
pipeline with its shaft horizontal, and 
the pipeline downstream of the valve 
is empty, while the upstream pipeline 
is full. This torque is the result of the 
hydraulic gradient from top to bot- 
tom of the full pipeline, producing an 
off-center action on the valve disc, 
with resultant unbalanced torque. 


This unbalance is given by the for- 
4 


mula: T\, = 565’ 


where: 
T, = hydrostatic unbalance; |b.-ins. 
d = valve diameter; ins. 

For the hydrostatic unbalance to be 
of any concern, the valve must be of 
large diameter, must open into a dry 
system, and must be mounted with 


the shaft horizontal. The likelihood of 
all three of these conditions occur- 
ring at the same time is rare, and the 
effects of hydrostatic unbalance need 
not be considered in this discussion. 

The seating torque, T,, as its name 
implies, is the torque required to ro- 
tate the valve disc into, and out of, 
the rubber seat. Its magnitude de- 
pends only on valve diameter and the 
seat material, and is a constant func- 
tion for any particular valve design. 
The bearing friction torque, T;, is 
the frictional resistance to rotation 
imposed on the valve shaft by the 
bearings. Fig. 5 shows the valve in 
the closed position where the bearing 
friction torque, T\:, is a function of 
the differential pressure across the 
valve disc, the disc area, the valve 
shaft radius, and the coefficient of 
friction between the valve shaft and 
bearings. The torque required to open 
the closed valve, shown in Fig. 5, then 
becomes the sum of the seating 
torque, T, and the bearing friction 
torque, T;,:. 

As the butterfly valve disc is ro- 
tated in the opening direction, a new 
force is encountered. This is known as 
the fluidynamic torque, and is shown 
as T, in Fig. 5. This torque can be 
likened to the “‘lift’’ experienced by 
an airplane wing exposed to an air- 
stream. Another good way of describ- 
ing this phenomenon is the Bernoulli 
analogy which states, very generally, 
that a region of low velocity 1s a region 
of high pressure and, conversely, a 
region of high velocity is a region of low 
pressure. Referring to Fig. 5, it is 
seen that the trailing edge of the disc 
forms a_ nozzle-like configuration 
with the valve body, whereas the 
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Alternate |! 


Body 

Disc 

Shoft 

Bearings 

Seat 

Taper Pins 
Retaining Segments 


Monel 


K Monel 


leading edge forms a rather orifice- 
like configuration with the valve 
body. 

Logic dictates that the trailing 
edge opening would become the re- 
gion of high velocity, and the leading 
edge opening one of low velocity. The 
resultant pressure distribution pat- 
tern, in Fig. 5, shows a pronounced 
unbalance on one side of the valve 
shaft which, when summed up about 
the centerline of the valve shaft, re- 
sults in the fluidynamic torque, T.,, 
tending to close the valve. Reversing 
the flow through the valve will still 
create a fluidynamic torque acting 
to close it, since the positions of the 
leading edge and trailing edge have 
simply been reversed, and the result- 
ing pressure distribution is unbal- 
anced in the same way. 

The magnitude of the fluidynamic 


Table showing two typical specifications for butterfly valves in salt-water use 


Cast lron (ASTM A126 Class 8) 
Bronze (Composition G) 


Silicone lubricated bronze 
Natural gum rubber compound 


Bronze (Composition G) 


Alternate 2 


Cast tron (ASTM A126 Class B) 
Ni-Resist Type | 

Stainless Steel, 18-8 Type 316 
Silicone lubricated bronze 

Natural gum rubber compound 
Stainless steel, 18-8 Type 316 
Ni-Resist Type |! 


torque is dependent on a mathe- 
matical relationship between the 
valve diameter, flow velocity, angle 
of the valve disc, and pressure dis- 
tribution across the valve. Its peak 
usually occurs between disc angles of 
30 and 80 degrees. Equations devel- 
oped from experimental flow data 
enable the prediction of this torque 
quite accurately. The bearing fric- 
tion torque, T\,., is distinguished from 
the torque, Ti, because it varies 
throughout the opening cycle of the 
valve as the pressure drop varies with 
valve disc angle. 

Fluidynamic torque, T,, and the 
bearing friction torque, T\., are ad- 
ditive for the opening of the valve. 
As the valve is being closed, however, 
the bearing friction torque, T,., sub- 
tracts from T,, since the bearing 
friction torque reverses algebraic sign 


Fig. 5. Formulae for determining water flow characteristics in butterfly valves 





WATER FLOW CHARACTERISTICS OF BUTTERFLY VALVES 
(Valve in a pipeline) 








Q = 2825 CD? VI; V = 8.01, Va; 


Q = GALLONS/MIN. H 
C, = FLOW COEFFICIENT Vv 
D = VALVE DIAMETER; FT. 


o° 
10° 
20° 
25° 
30° 
35° 
40" 
45° 
50° 
55° 
60° 
65° 
~ 70° 
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90° 





EQUATIONS 


VALUES OF C; & K 
Vaive Ang| “= 


80° 
85° 


K 


= HEAD LOSS ACROSS VALVE; FT. OF WATER 
= LINE VELOCITY; FT./SEC. 
K = HEAD LOSS FACTOR IN TERMS OF VELOCITY HEAD 
g = GRAVITATIONAL CONSTANT 32.17 FT./SEC.? 


2 
H= KO , or Vata 
2g 


Se K 
0 inf. 
976 

sl RM 8. 
85.7 

49.6 

32.3 

21.6 

13.1 

6.89 
3.94 
2.40 
1.50 
0.978 
0.644 
0.496 
0.416 
0.400 
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215 
-276 
ae 
.504 
646 
816 
1,011 
1,247 
1.420 
1,550 
1.580 

















as the direction of shaft is reversed. 

Once all of these torque values have 
been established, the operator sizing 
becomes a relatively simple matter. 
The fluidynamic torque, plus bearing 
friction torque (open), (T, + Ti), 
are calculated for various valve an- 
gles, and the peak value determined. 
This peak value is then compared 
with the seating torque, plus bearing 
friction torque (closed), (T, + T,:). 
The larger of the values of (T. + Tz) 
or (T, + Ti) governs the choice of 
operator size. 


Flow Characteristics of Valve 

Butterfly valves, in addition to 
serving as shutoffs, can also be used 
for throttling applications. An index 
of the excellent throttling character- 
istics of the butterfly valve is the 
fact that it has a control rangeability 
of 45 to 1. A rubber-seat butterfly 
valve can be used for throttling serv- 
ice and, when required, can be moved 
to the full closed position to give 
tight shutoff. 

In Fig. 6 there is a tabulation of 
the flow coefficients, C;, and corre- 
sponding head loss K-factors, for 
valve angles from full closed to full 
open position. The left columns cover 
flow coefficients and head loss factors 
for a 50 psi design valve, while the 
right columns cover the 125 psi con- 
struction. The heavier dise construc- 
tion of the 125 psi valve reflects itself 
in the higher head loss coefficients, 
for valve angles 80 to 90 degrees. 

It is interesting to note that up 
through the angle of 75 degrees, the 
loss coefficients for both the low- 
pressure and high-pressure construc- 
tion are identical. This results from 
the fact that up to this point the 
head loss coefficient is a function of 
the valve dise angle only. From about 
75 degrees, to the full open position, 
the dise thickness becomes the con- 
trolling factor, as the leading edge 
of the disc begins to swing into the 
“shadow” of the disc thickness. 
Since the high-pressure valve disc is 
thicker than the low pressure disc, 
the corresponding head loss factors in 
this range are higher. In addition to 
these coefficients, Fig. 6 has various 
formulas for flow, velocity, and head 
loss for use with the coefficients. 


Summary 

This brief outline indicates the 
scope of butterfly valve equipment, 
operators, controls and control ar- 
rangements that are available for 
power plant use. In order to obtain 
equipment recommendations which 
will yield optimum results in service, 
it is advisable to contact one of the 
number of reputable valve manufac- 
turers in this field. Using the wealth 
of technical data validated by years 
of practical experience, the valve 
manufacturer can solve valving prob- 
lems, provided he has a thorough 
knowledge of the application involved. 
The valve manufacturer can supply 
the experience, but information about 
the application can come only from 
the power engineer. THE END 
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Fig. 1. Shown here are d-c power breakers; two for each Fig. 2. This photo shows two 4000 kw mechanical rectifiers, 


line. Basic load resistors are mounted on wall behind breakers 


entirely metal-clad, and equipped with inspection windows 


Operating Experience With 
Mechanical Rectifiers 


This article gives the operating experience of one user of mechanical 
rectifiers, in the aluminum refinery field. While this method of ob- 
taining direct-current has been somewhat controversial, this plant 
has had excellent results — in both operation and maintenance 


By P. U. FISCHER and 
H. WIDMER 


Since the spring of 1957, Aluminum 
Foils, Inc., Jackson, Tenn, has oper- 
ated an electrolytic refinery which 
serves to produce super-purity alumi- 
num of a grade up to 99.997 percent 
(Raffinal). It is the first installation of 
its kind in the United States. 

This 20,000-amp cell-line repre- 
sents a typical example of a direct- 
current consumer of high current rat- 
ing, and relatively low voltage. At 
present about 60 v only, of the rated 
200-v capacity, is being utilized. 

For the supply of the cell-line with 
direct current, a contact-rectifier 
plant has been installed. Deciding 
factor in this selection has been its 
high-efficiency at low voltages. In 
view of the great damage which is 
caused by the “‘freezing’’ of the elec- 
trolytic cell-line, if the current supply 
fails for several hours, ac supply 
(and conversion equipment), for the 
full capacity, are available in dupli- 
cate. 

For the conversion of ac into de, 
the contact-rectifiers are using a set 
of mechanically-driven contacts, 
which open and close with the fre- 
quency of the ac supply. Opening of 
the contacts has to take place entirely 
without current, as otherwise ma- 
terial transfer (on the contact sur- 
faces), and sparking, would take 
place. In order to enable current-free 
contact opening, the purely sine-wave 
zero-current passage is being arti- 


March, 1959 


ficially prolonged by the so-called 
commutating reactors, and the re- 
maining rest-current of some few 
amperes is conducted over a parallel 
path of the contact. (This equipment 
uses a thyratron). 

Protection of the contact-rectifier 
is afforded with ac and de circuit- 
breakers, and with short-circuiting 
switches, for the working contacts. 
In case of a fault, the short-circuiters 
operate first (closing time of approx- 
imately 3 ms only), and prevent the 
high reverse-current from damaging 
the contacts. The somewhat slower 
ac and dec breakers will then follow 
and clear the fault. 

Voltage and current control, re- 
spectively, are accomplished by an 
on-load tap-changing switch con- 
nected to the primary winding of the 
rectifier transformer. This stepwise 
control is supplemented by a stepless 
high-speed control, similar to the 
phase-shift control of the mercury- 
are rectifiers. The closing delay is 
obtained by premagnetization of the 
commutating reactor. The plant in 
Jackson is automatically regulated 
for constant current. 


Maintenance and Reliability 


The mechanical gear of the contact 
rectifier operates in oil. Shaft and 
roller bearings are liberally dimen- 
sioned. After 20,000 hours of opera- 
tion, no wear could be observed. The 
oldest contact rectifier made by this 
company has now given 60,000 hours 
of service, without a revision of the 


gear. It may thus be rightly assumed 
that the revision cycle for the me- 
chanical part will amount to 100,000 
hours. 

The main contact springs are one 
of the most heavily strained parts of 
the rectifier, particularly in 60 cycle 
plants. They must, therefore, be es- 
pecially selected. Breakage of springs 
generally is rare, but cannot entirely 
be avoided. The springs are easily 
accessible and can be changed within 
a short time, in the same way as the 
contacts. 

The lifetime of the contacts is de- 
pendent upon numerous factors and 
contingencies; 6,000 hours may be 
taken as an average figure. Ac 
voltage dips (to below 70 percent of 
rated voltage), or extensive frequency 
variations, may lead to backfirings. 
Three ms after initiation of a fault, 
the short-circuiting switches will 
close, and thus protect the working 
contacts from further burn. After 
most of the backfirings, the contact 
rectifier can immediately assume 
full-load operation. Some, however, 
will require replacement of individual 
contacts. This, together with a short 
cleaning procedure and adjustment 
work, will require about 10 minutes 
time, according to our experience. 

Occasionally, a replacement may 
become necessary, if a contact should 
“bounce” for some reason or other. 
Removed contacts can be machined 
and used over again, until the sol- 
dered-on contact plate (made of a 
silver alloy) has become too thin. 
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Fig. 3. Refinery building, owned by Aluminum Foils, Inc, Jackson, Tenn. Note two 
4000 kw transformer banks in foreground, which supply a-c power for the plant 


The yearly cost of contact-replace- 
ment, therefore, is negligible. The 
same applies for the parallel valves 
thyratrons) which easily reach a 
lifetime of 15,000-20,000 hours, in 
average service. 

Supervision of the contact rectifier 
is accomplished by various warning 
relays, which will signalize abnormal 
operating conditions; and, if needed, 
will shut down the group. Proper 
contact setting, and the sound work- 
ing of the contacts, can be checked 
with a cathode-ray oscillograph, 
which forms an integral part of each 
contact rectifier. It is interesting to 
note that a laboratory-type of instru- 
ment is used for the supervision of 
normal operation. However, after 
numerous experiments with other 
methods, this has proved to be the 
most appropriate, and the safest. The 
images of the curves are so distinct 
that operators with limited experi- 
ence can interpret them. 

The auxiliary equipment of the 
contact-rectifier is slightly more ex- 
tensive than for a mercury-arc recti- 
fier. Consequently, the location of 
hidden faults requires a somewhat 
higher ability on the part of the 
operator. On the other hand, no 
vacuum equipment is used. Hardly a 
basic difference, therefore, exists in 
the extent of maintenance work re- 
quired between the two types of 
rectifiers. 

Similar to most of the contact- 
rectifier installations, the Jackson 
plant operates unattended. Once dur- 
ing a shift, the electrician (or an in- 
structed helper) will check the proper 
working of the contacts, and of the 
rest of the equipment; this requires 
about 10 minutes. 

It has been found good practice 
to carry out a more extended revision 
after some 4,000 hours of service, and 
this requires from 8 to 10 working 
hours. On this occasion, all insulating 
parts of the contact apparatus must 
be properly cleaned. 

As in many other 


plants, the 
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overall efficiency has been determined 
by two independent methods: 1. the 
difference between power input and 
output; and 2. from the sum of the 
part losses. The following results 
were established: 


15,000 A 20,000 A 


at 60 V meas- 
ured by the 
difference 
method 

at 200 V calcu- 
lated from 
the 60 V re- 
sults 

at 200 V caleu- 
lated from 
sum of part 
losses 96 

at 200 V guar- 
antee results 97 


96% 96.84% 


i rae 
2% 97.0% 


In consideration of the difficulties 
inherent in direct measurement, the 
results must be regarded as a good 
agreement between the two methods. 


Summary 

In many years of service the con- 
tact rectifier has given proof of its 
reliability. It requires but little main- 
tenance, and a long lifetime may be 
predicted. Its high efficiency is a re- 
markable feature. The units in this 
plant were manufactured by Brown, 
Boveri and Co. Helpful information 
was furnished by Aluminum-Indus- 
trie-Aktien-Gesellschaft Chippis, of 
Switzerland. They have used this 
type of rectifier for 14 years. 

Editor’s note: Mechanical rectifiers 
have been on the market for better 
than fifteen years. As of today, they 
have not reached too wide a degree of 
acceptance; however, the above ex- 
perience report indicates very satis- 
factory performance. 

In a paper by Trackman, Ingate 
and Buetikofer — before the AIEE 
Winter General Meeting of 1958 

some excellent conclusions were 
drawn. According to their state- 


Fig. 4. Rectifier panels, containing in- 
struments, regulators and shunt valves 


ments, the mechanical rectifier has 
reached a state of perfection where it 
is considered to have the highest 
overall efficiency of any known con- 
verter in its voltage field. 

The paper further states that re- 
cent developments in the commuting 
reactors used with the rectifiers has 
permitted the raising of de voltage 
output to 700; also that this is not 
the practical limit. The authors feel 
that the outstanding advantages of 
mechanical rectifiers, as presently de- 
veloped, are these: 

1. High overall efficiency 

2. Low downtime for maintenance 

. No operator attendance 
. Low maintenance cost 
5. Small floor-space requirement 
. Immune to primary voltage dips 
. Automatic current control 
. Unitized construction 

Despite the many years of experi- 
ence with rotary converters, mer- 
cury-are rectifiers and more recent 
semi-conductors, it would appear 
that mechanical rectifiers have their 
rightful place in the de generation 
field. It would also seem logical that 
this means of rectification will main- 
tain its lead over the semi-conductor 
method, until this latter type has 
been much further developed. This is 
particularly applicable to the ex- 
tremely high-current installations, 
such as are encountered in the alumi- 
num reduction industry. THE END 
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HERE ARE SOME NEW IDEAS YOU SHOULD CONSIDER 


Integrated blowdown systems, complete with heat exchangers, flash 
tanks, sample coolers, pressure flushing of coolers, instrumentation 
and automatic control: with this can be t d an automatic water 
analysis system now on the market which may be used to send a signal 
to a chemical feed pump whose multiple outputs are adjusted by a low 
level air signal. The blowdown can be discharged from the boiler 
drum through a floating fixture which will skim the top surface of the 
water where the suspended solids are most concentrated. 








In line with the trend to factory bled equipment, packaged oil 
burning units are now available, which combine blowers, heaters, 
pumps, atomizers, in one cabinet. This unit can be governed by a 
packaged combustion control, for which the only requirement is tubing 
connection to the water and steam piping, and electricity. 


There are flow-indicating devices, visual and electrical, which will 
signal if flow starts or stops. Another version of these devices is a 
movement indicator to signal motion, or lack of motion, in a shaft, 
belt or other device. 


A gage snubber, which uses porous elements as the orificing me- 
dium, seems a good solution to a vexing problem. 


A device is available which, when fitted into the discharge chute 
of a bin, will eliminate arching or jamming of coal, or other similar 
substances. 


A package actuator, which will easily “powerize” a manually- 
operated valve, may be a useful piece of equipment for modernizing. 


For more exotic uses, a gas bearing circulator is made for pumping 
gases where no leakage can be tolerated. 


There is an automatic shot cl g system for power boilers which 
will clean the most troublesome sections of a boiler, wnere the surface 
temperature of metal is below the ash-softening temperature. 





Big news is the use of air-cooled heat exchangers for condensing 
service in power plants. Heretofore, the objection has been that large 
piping and large radiator areas were required. The new develop- 
ments utilize a jet barometric condenser; a portion only of the con- 
densate is sent through the air-cooled heat exchanger for re-use in the 
jet condenser. A special configuration of the fins in the radiator reduces 
the area required. 











By PAUL N. GARAY * 


URNACE INSTALLATION 

might be improved by the use of 
a burner unit so designed that com- 
bustion occurs almost entirely within 
the unit. Flame extends from the 
burner only a very short distance, so 
that the unit might almost be termed 
a ‘“‘combustor.”’ Clean combustion 
gases and a reduced furnace volume 
requirement point the way to cheap 
and efficient boiler design. 

In the field of fuel-oil burning, sev- 
eral burners are available, which at 
high loads economically atomize the 
oil by pressure alone, and at low 
loads add the conventional steam jet 
to create proper atomization. 

It would seem from a study of 
current fuel oil system designs, that 
the old proven methods of heating, 
pumping, and controlling oil cannot 
be improved. This is not so. An elec- 
tric heating system for heavy fuel oil 
uses electric induction heating, and 
thus eliminates the perplexing prob- 
lems and high costs of steam heaters 
and pipes, traps, controls and steam 
requirements. There is no longer any 
danger of contaminating the feed- 
water supply with oil from the fuel 
oil heater drains. 

Another new fuel oil system de- 
sign, for any size of plant, permits 
the elimination of expensive fuel oil 
regulating and relief valves, of return 
lines, and of pumping costs which 
are conventionally based on 100 per 
cent delivery at all times. The design 
eliminates the need for a fuel oil 
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Will Your New Power Plant 
Be Really Modern? 


meter on the return line. All the by- 
passes and valves associated with the 
meters and regulators are eliminated 
and yet the system operation is 
smoother and more dependable than 
before. 

For the utmost in safe operation, 
the boiler may be fitted with a purge 
sequence valve designed to provide 
a secure and hazard-free means of 
steam purging or scouring oil burner 
tips. The device is a triple interlocked 
valve system which dictates an in- 
flexible and irreversible sequence in 
the controi of atomizing steam, fuel 
oil, and steam for purging the burner 
tips. Human error, which can be 
extremely dangerous, is eliminated. 





More to come .. . 


This review of the latest de- 
velopments in the design of the 
various components of equipment 
that make up a modern power 
plant, began in POWER ENGI- 
NEERING in September, 1958. Mr. 
Garay will conclude his remarks 
in a third article, soon to ap- 
pear, dealing with water control, 
valves, pumps and _ simplified 
maintenance. 





Another peril is the explosive haz- 
ard due to insufficient purging of a 
furnace before the lighting-off. A 
survey of purging practices as per- 
formed by various boiler operators 
clearly indicates that few, if any, 
have any sound notion of the amount 
of ventilation needed. This problem 
can be solved by the use of a flue gas 
combustibles analyzer which will in- 
dicate continuously the combustible 
content of the flue gases. In purging, 
when the meter shows zero combus- 
tibles, or shows at least a ratio below 
the explosive percentage, then light- 
off of the boiler may be safely accom- 
plished. 

The analyzer may also be used as a 
part of the combustion control. Ex- 
cess air should be reduced until the 
flue gas analysis begins to show 
traces of unburned fuel; at such time 
the excess air is at an absolute mini- 
mum, unless adjustments can be 
made to increase the efficiency of 
combustion (possibly by adjusting 
the air directional vanes in the air 
register, or by changing the position 
of the burner). The change in com- 
bustion conditions due to any such 
adjustments will be revealed by the 
combustibles indicator. 

In conventional systems, fuel and 
air are generally supplied to the boiler 
in a fixed but manually adjustable 
ratio. In the improved systems of 
combustion control, the ratio adjust- 
ment can be automatically made in 

* Associated with Kaiser Engineers, 
Div of Henry J. Kaiser Co 
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Fig. 1. Direct energy balance 


response to a signal from an instru- 
ment which records the percentage 
of O, in the flue gases. CQO, per- 
centages may also be used in this 
way, but while CO, percentage at 
optimum conditions varies with dif- 
ferent fuels, the excess O, at best 
operation does not change signifi- 
cantly for different fuels. Thus the 
O, meter will make valid corrections 
without having to be reset for dif- 
ferent fuels. 

Another version of this type of 
control is to vary the supply of air 
in accordance with the amount of 
excess ©, in the stack gases. The 
success of this control will depend on 
the speed with which the analyzer 
can take a sample and signal the 
percentage to the control. A smoke 
indicator may be used to apply a 
corrective signal in case the fuel feed 
outruns the air supply. The combus- 
tibles and O, analyzers can be bought 
as one instrument, and some cost- 
saving is possible because both units 
use the same gas sample. 

An even better way is to arrange 
for the presence of combustibles in 
the flue gases call for an increase in 
the air flow, and an excess O, signal 
would reduce the air flow. When the 
two signals cancel, the air supply 
would be at an optimum ratio to 
the fuel. 

Load control is usually applied by 
keeping the steam pressure at a 
constant value, and letting the steam 
governor valve adjust the flow to the 
turbine. Some of the new plants are 
using the “direct energy balance”’ 
method. See Fig. 1. 

Control signal is proportioned to 
the electrical generator output, and 
is applied directly to the fuel feed. 
Better control characteristics result; 
a boiler-turbine governor component 
integrates operation of the boiler and 
turbine as a unit and keeps the out- 
put within the capabilities of the 
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is new for combustion control 


auxiliary equipment that is in service. 
It is an intriguing speculation that 
the generator output signal might be 
applied to the control of feedwater 
flow, with a level compensation added 
in the conventional fashion. Such a 
system might be faster and more 
accurate than the usual 3-element 
controls, and might be cheaper. 


Instrumentation and Control 


Adequate feedwater regulation and 
good combustion control are depend- 
ent upon the accuracy of the primary 
information which is fed into the 
equipment. The old reliable “orifice 
and pressure differential indication” 
method of flow measurement was 
subject to error due to the deposits 
on the orifice, density changes, and 
nonlinear characteristics. 

Consider, therefore, the possibility 
of using a rotating element flowmeter, 
or a variable-area type. These can 
be used either on the main stream, or 
on a by-pass, if it is desired to save 
money on purchase costs. Another 
method by which a smaller size flow- 
meter can be used is to install it in a 
venturi section of the line. (The same 
trick can sometimes be used for 
valves.) The usual venturi losses are 
very small. These meters transmit 
their information electrically, are lin- 
ear, and retain sensitivity over a 
wide range of flows. 

There are many new instruments 
available which transmit their in- 
formation electrically, rather than 
pneumatically or through mechanical 
linkage. It is true, that to provide 
stepless positioning, a pneumatic or 
hydraulic actuator is much more sim- 
ple than an electrical one. However, 
in sensing, transmitting and modu- 
lating, the electrical systems are 
much more simple, reliable and 
cheaper. Two additional advantages 
are faster system response and the 


elimination of the elaborate oil-free, 
water-free instrument air system 
which is comprised of a compressor, 
tubing, filters, regulators, reducers, 
and elaborate valving. 

Almost all of the electrical primary 
sensing devices utilize a _ small 
change in pressure, flow or tempera- 
ture to produce a variation in the 
electrical field of a coil within the 
unit. The exact method by which 
this is done is of most interest to the 
control specialists, but practically it 
is not of great importance and we 
should use the available electronic 
equipment for its simplicity and re- 
liability. 

A control system now on the mar- 
ket uses very small and compact 
sensing units to provide control or 
recording signals. The controllers and 
recorders are miniature units which 
can be assembled in any desired 
combination by plugging in the com- 
ponent unit for a required function. 
See Fig. 2. 

Typical installation could be a 
mounting case enclosing a recorder. 
To this may be added a manual con- 
trol in the same case, which would be 
visible through the same panel cut- 
out. Also, a controller can be plugged 
into the rear of the mounting case. 

Another unique feature is the use 
of a circuit card containing the nec- 
essary resistance and capacity com- 
ponents to cause the control to per- 
form as required. If it is desired to 
alter the reference points or control 
features, the card can readily be 
changed. This control features all- 
electronic operation; there are no 
moving parts, slide wires or boosters 
to initiate control action. Input to 
the controller is directly from the 
primary element and is always the 
same whether pressure, level, flow or 
temperature is being controlled. The 
output can be put directly into a 
self-contained positioning actuator. 
Several firms now offer electrical 
control systems of advanced type; 
“building-block” and also miniature 
pneumatic systems are available. 

Most simple system possible can 
be built by using the new self-con- 
tained actuators to provide the nec- 
essary movement at the end of the 
control system. These units are com- 
plete with hydraulic pump, valves, 
controls, relays and positioning mech- 
anism. They will move any mecha- 
nism in response to a very minute 
signal direct from an electrical control 
element. These actuators eliminate 
completely the need for any control 
air systems within the plant. Special 
consideration has been given to easy 
maintenance, with the result that 
they are very reliable. 

Size of a centralized control system 
is reduced by the large selection of 
miniature controls and indicating in- 
struments which are readily available. 
These small units are as rugged, or 
more so, than their standard sized 
counterparts. Such miniature units 
make it practical to install a complex 
and extensive control system on a 
reasonably sized console or panel. 
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Swartout Co 


Fig. 2. Control system uses very small, compact sensing units. Controller snaps 
into place at back of case. Recorder (front) may be partly withdrawn from case 


An additional aid in the compact- 
ness and simplicity of a control sys- 
tem is the replacement of many 
indicating and recording instruments 
by a single multi-point recorder or 
indicator. Obviously, important sav- 
ings in cost, installation and space 
requirements are possible if, for ex- 
ample, ten gages and several record- 
ers are replaced by one multi-point 
unit. Frequency of each indication 
is such that, as far as the user is 
concerned, the record is a continuous 
line. 

Expansion of computer technology 
and the increasing use of automation 
make available to the power plant 
designer many useful new units. For 
instance, Fig. 3 shows a newly devel- 
oped flow computer for use in the 
orifice measurement of fluids. It is 
the first instrument of its kind. Com- 
pletely continuous, with full range 
compensations, it provides extreme 
accuracy, especially where rapid pres- 
sure fluctuations are involved. Re- 
sponses are fast, since both the static 
and differential pressure inputs are 
connected directly to the sensing ele- 
ments. No pneumatic or electrical 
relay systems are required. 

The same company produces an- 
other mechanical unit which can be 
used to combine two input signals 
into a single output, in accordance 
with a large number of mathematical 
relationships such as squaring, multi- 
plication, sine or cosine functions, 
ete. One possible use might utilize 
such an integrator, connected to a 


Librascope 


Fig. 3. Newly developed flow computer 
for use in orifice measuring of fluids 
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load indicator under a coal conveyor 
belt. The weight of the belt multi- 
plied by the speed at any instant 
would be the amount of material 
being moved for a given time. 

A new Btu integrating meter meas- 
ures the heat absorbed by a liquid, or 
the heat removed from the liquid. It 
finds its widest use in central heating 
and refrigeration plants. The in- 
tegrator includes two six-digit count- 
ers, one of which shows the total heat 
in Btu, and the second shows total 
gallons passed through the meter. 
Above the counters is a pointer 


indicating directly the temperature 
difference of om ced and return liquid 


in degrees Fahrenheit. Many uses 
can be visualized for such an instru- 
ment in a power plant, especially 
where it may be desired to check 
efficiency or operating conditions of 
any component. The instrument 
might be used to check the heat being 
lost from a turbine via the main 
condenser. 

Mechanical monitoring functions 
have also been improved by new 
types of equipment. Mentioned pre- 
viously was that one multi-point 
recorder can be used to record 
many temperatures at various points 
throughout a plant. This same com- 
bining of information from several 
sources is used in a temperature 
monitoring system which is designed 
to give visual indication at a central 
location when a temperature at one 
or more points varies beyond a pre- 
determined limit, and to permit read- 
ing at a central location of the 
temperature of any of these points 
whenever desired. Provisions are in- 
cluded for simultaneous operation of 
auxiliary devices and for testing sys- 
term operation at any time. 

One model ofthis system is a gen- 
eral industrial monitor and indicator 
and was designed specifically to 
monitor bearing temperatures in 
power plants. The instrument is self- 
supervisory in that any fault of 
components or in power failure will 
give an alarm to warn a remotely 
located attendant. Flexibility of the 
system lends itself to many other 
applications. 


Some of the distinct advantages of 
this system are as follows: all points 
are constantly being monitored; the 
system contains no moving parts; 
low cost per installation and building 
block construction allow additional 
monitor points to be added without 
affecting previously installed units. 
This system, or one similar, should be 
regarded as mandatory on such ap- 
plications as bearing temperature in- 
dicating, air compressor system, or 
boiler feed pump temperature moni- 
toring. 

This is one way to keep automatic 
check on bearing temperatures. Draw- 
back, however, to using a bearing 
temperature as an index to its oper- 
ating condition is that the tempera- 
ture senser is not fast enough to 
detect the rapid localized rise in 
temperature which occurs when the 
bearing is failing. A bearing tempera- 
ture acceleration indicator is avail- 
able which can indicate imminent 
bearing failures by means of detect- 
ing the acceleration of temperature 
rise in the affected parts during 
operation. Thus the machine can be 
shut down for correction even before 
bearing temperatures become no- 
ticeably elevated. 

To supplement the electric indicat- 
ing alarms, an in-line flow indicator 
might be used to sound an alarm if 
oil circulation should be reduced 
below a set value. This indicator, 
which can be used on liquid lines of 
from '4 in. to 5 in., is a cheap way to 
detect loss of oil flow in lubricating 
oil and filter piping. It would be a 
convenient unit for switching in a 
clean oil filter automatically, once 
the first filter gets dirty. Another 
application may be the use of this 
simple device in bearing cooling 
water lines. 

Another interesting instrument is 
a foundation subsidence indicator. 
Large turbine generator units are all 
carefully aligned at installation, but 
due to slight movements of the foun- 
dation and uneven heating effects on 
the vertical foundation columns, 
small changes in alignment are in- 
evitable; they are potentially danger- 
ous in that vibration may develop 
in the machine. The subsidence gage 
is installed at the same time as the 
turbine, and will detect small changes 
(less than 0.001 in.) in the foundation 
support. 

Still another useful variation of an 
old instrument is a remote reading 
liquid level gage which transmits in- 
formation electrically. Since electrical 
transmission is used, any number of 
repeaters can be added, and similarly, 
alarms can easily be applied. Another 
advantage is that the datum column 
can be very simply compensated for 
density changes in the liquid due to 
varying temperatures or pressures. 
Specific application is in the boiler 
work, where the boiler water density 
may vary considerably as the system 
pressure and temperature is raised. 
Same compensation would obtain in 
liquid systems where pressure is 
changed to any extent. THE END 
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Fig. 1. Dust from stacks of world’s larg- 
est single cement plant, visible in 
the distance, once posed _insulator- 
contamination and flash-over problems 


Flash-over due to insulator con- 
tamination, a power engineers 
headache of long standing, can 
now be virtually eliminated and 
significant savings in mainte- 
nance labor realized with this 
new silicone insulator compound 


Alpena 


By GORDON H. SANDALL * 


LPENA POWER COMPANY 
J is far from the country’s largest 
investor-owned electric utility, but 
it does have a well deserved reputa- 
tion for being one of the most pro- 
gressive. For example, nearly 35 
years ago a completely automatic un- 
attended hydro station near Alpena, 
Michigan went on the line for the 
first time. Now used as a source of 
peaking power, this 4000 kw, two- 
unit station can be put on the line 
in less than one minute. Far more 
recent example of progressiveness is 


Fig. 2. Cleaning process previously used involved disassem- 
soaking and brushing of contaminated 


bly, 
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Power Reduces Maintenance, 
Cuts Outages With Silicones 


the use of a new material to prevent 
flashover and current leakage on 
substation and pole line insulators. 
For Alpena Power Company, insula- 
tor contamination has long been a 
serious problem, especially on a 34.5 
kv line adjacent to the world’s largest 
single cement plant, Fig. 1. 

One of the earliest steps in alleviat- 
ing the current leakage and flashover 
problems on this line was to replace 
the 34.5 kv insulators with 18-inch 
post type, nominally rated for 65 kv 
service. This was done several years 
ago. While the larger insulators did 
increase the interval between re- 
quired cleanings slightly, contamina- 


insulators 


tion buildup continued to cause flash- 
over and leakage, and the cleaning 
problem itself was as severe as ever. 

Just how much the interval be- 
tween successive cleaning might have 
been extended by the use of larger 
insulators was extremely difficult to 
evaluate. The cement plant is located 
on the edge of Lake Huron and pre- 
vailing winds carry industrial dust 
from the plant over the water and 
away from the power lines. Con- 
sequently, contamination problems 
can be negligible for extended peri- 


*General Superintendent, Alpena 
Power Co 


Fig. 3. When new silicone compound was used for coating, 
insulators were cleaned in position by wiping with rag 
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ods. However, a shift in wind or ad- 
verse atmospheric conditions can 
cause insulator contamination to be- 
come a suddenly severe problem. 

Because cement dust is extremely 
tenacious, the process for cleaning 
insulators was involved. Time and 
labor was saved by actually removing 
the insulators from the pole cross- 
arms for cleaning. To hold down 
outage, a second set of insulators was 
installed while the first set was taken 
to the shop for cleaning. 

In addition to the line itself, two 
substations are located adjacent to 
the cement plant property. A similar 
insulator cleaning problem existed 
here. Again, to minimize outages, in- 
sulators were removed from service 
wherever possible and taken to the 
shop for cleaning. 

Actual cleaning process previously 
used is shown in Fig. 2. In this shop 
photo, an insulator string from one 
of the substations is shown being dis- 
assembled and cleaned with wire 
brushes and steel wool. Quite an 
elaborate cleaning process had been 
developed. Insulators were soaked in 
an air agitated solvent solution for 
approximately one hour to help loosen 
the contaminants prior to scraping. 
After scraping, a complete rinsing 
operation was required to remove the 
solvent solution which, if not re- 
moved, promoted flashovers. 

With this involved cleaning process 
a part of accepted maintenance prac- 
tice, Alpena Power Company initiated 
a program to evaluate various insula- 
tor coatings that might reduce the 
contamination problem, or at least 
permit easier cleaning of insulators. 
Waxes and various other materials 
were tried, and in May of 1957, we 
started a program of coating insula- 
tors with a Dow-Corning compound. 

Because this silicone compound 
has a consistency similar to that of 
petroleum jelly, considerable skepti- 
cism was expressed initially. Our line 
maintenance people assumed that 
the grease-like nature of this mate- 
rial would make our contamination 
problem even more severe by retain- 





Fig. 4. View of comparative evaluation test rig, as described 
in text, used for determining performance of compound 
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ing particles that might otherwise 
not adhere to the insulators. 

First use of this compound was on 
the insulators of a small substation 
metering power to the cement com- 
pany’s quarry. On May 16, 1957, 
during a scheduled outage of four 
hours, six men removed all insulators 
and replaced them with new ones 
coated with this silicone compound. 
On January 22, 1958, after a flashover 
and the loss of two fuses during a 
period of extreme humidity, these 
insulators were cleaned for the first 
time without being removed from the 
substation, Fig. 3. 


Cleaning is Simplified 


Contamination was removed from 
the insulators by wiping them with 
a dry rag. Total outage was only a 
fraction of the time previously re- 
quired to remove insulators. Insula- 
tors were recoated while installed and 
required no further cleaning until 
June 6, 1958. 

Results of this first use were so 
encouraging, especially from the 
standpoint of cleaning procedure, 
that a comparative evaluation test 
was set up at this same substation on 
January 28, 1958. Four unenergized 
insulators, shown in Fig. 4, were 
mounted to a cross-arm structure. 
The post-type insulator to the far 
left was coated with a good grade of 
wax, the identical post type insulator 
next to it, as well as the two pin-type 
insulators, were coated with the new 
compound. 

On August 29, 1958, these test in- 
sulators were cleaned for the first 
time. Results: the post type silicone 
compound coated insulator was thor- 
oughly cleaned in less than fifteen 
minutes, Fig. 5. Contamination was 
wiped off easily with a dry rag. In 
contrast, cleaning time for the identi- 
cal wax coated post type insulator 
was a full hour and scraping and 
rubbing with steel wool was required. 
Cleaning time for the silicone coated 
pin-type insulators depended on 
shape. The one to the far right re- 
quired only 9 minutes, 10 seconds. 


The other pin type, slightly over 18 
minutes. A total of approximately 
43 minutes for all three silicone 
coated insulators against slightly 
over one hour for one wax coated in- 
sulator proved the new compound 
far better than anything we had 
previously used. 

Our evaluations to date give this 
comparative information: by using 
silicone coating on insulators, three 
men are able to clean and recoat all 
insulators in one substation during a 
two or three hour scheduled cutage. 
An average of two clean-ups per year 
is anticipated. It is not necessary to 
remove or dismantle any insulators. 
Prior to the use of this silicone in- 
sulator coating, clean-ups for this 
same substation averaged three per 
year. Four or five men were kept 
busy removing and replacing insula- 
tors that could be taken to the shop 
for clean-up. Scrapers, steel wool and 
solvents were used on those that 
couldn’t be removed. Two days were 
required for each clean-up. Outages 
had to be scheduled accordingly. 


New Cleaning Cycle Set Up 


Our present procedure is to wipe 
coated insulators clean with dry rags 
when moisture fails to bead on the 
coated insulator surface. After clean- 
ing, Dow-Corning 5 Compound is 
applied with a paint brush to a thick- 
ness of approximately one-sixteenth 
inch. While we are careful to make 
sure the entire surface is covered, no 
extreme precaution to assure an en- 
tirely uniform coating seems neces- 
sary. 

Our experience with this insulator 
coating indicates that its use will 
result in substantial savings, both in 
fewer outages of shorter duration 
and in reduced maintenance. While 
our experience has been restricted 
principally to one type of insulator 
contamination, we believe that coat- 
ing insulators with this material is a 
procedure which warrants considera- 
tion by any utility or industrial com- 
pany with an insulator contamination 
problem. THE END 


Fig. 5. After test all three silicone-coated insulators were 
cleaned with a dry rag in approximately 43 minutes 
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New boiler for Lovisiana Power & Light Co is this 130-ft high unit 
at Sterlington, La. Design incorporates Riley Stoker's turbo-furnace, 
and the boiler has been given an outer skin of Avoncraft porcelain 
enamel, for weatherproofing. Height expansion of 41 in. is allowed for 


Fermi atomic power plant at Monroe 
Mich, gets two of three sodium heat 
exchanger shells from Alco. They're 
solid stuinless steel, nearly 31 ft long 


Largest turbine generator in northern 
Wisconsin is this new Allis-Chalmers 
75,000-kw steam unit now in operation 
at Wisconsin PSC’s plant in Green Bay 
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Semi-buried transformer enclosure 
(far left) for underground distribu- 
tion systems now comes as a package 
complete with G-E 167-kva_trans- 
former and two fused disconnects. Top 
of dome projects only 33 in. above grade 


Closed-circuit TV (center) gives op- 
erator a monitor for watching water 
level gage on boiler located in another 
part of the plant. Du Mont camera at 
boiler site relays picture of gage to 
control room panel (note right unit) 


Oldest industrial capacitor installa- 
tion in the country is said to be 
this 40-year-old apparatus (in cage) 
at RCA’s plant in Harrison, N. J. 
Slated for retirement soon, it will be re- 
placed with modern pole-top equipment 


Generator takes to water, across 
choppy Hampton Roads, in trip from 
Allis-Chalmers plant in Milwaukee to 
Yorktown Station of Virginia Electric 
& Power Co. Stator weighs 450,000 Ib 


Big lift—a 95-ft-high transmission tower bearing 18 high-tension lines, 12 Gas engine compressor recently 


of them energized—is accomplished by 4 huge cranes attached to legs of the put on line by Atlanta Gas Light Co’ is a 
tower. Tower was relocated 71 ft from original site. Done for Southern Cali- Worthington unit which delivers ‘at dis- 
fornia Edison Co, the job took 3 hours. The 12 h-v lines were kept in service charge pressures of from 190-275 psig 
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Fig. 1. Automatic controls for “operating ‘a small HRT boiler 


Fig. 2. Water-tube-boiler control box described in the text 


Automating Steam-Atomizing Burners 


... iS practical, saves money 


By ROBERT J. BIZZELL * 


AUTOMATION OF steam-atom- 
fA. izing burners is well within the 
realm of practical application. With 
modern electronic combustion con- 
trols, it poses no problems with which 
reasonable mechanical ability cannot 
cope. 

There are several types of mechan- 
ization that have been successfully 
attempted. The only limitations to 
be conformed to are those imposed 
by the State and City Codes, insur- 
ance requirements, and, of course, the 
physical limitations of the automat- 
ing equipment. 

One application is the fully-auto- 
matic operation of flat-flame burners 
as applied to small and medium-sized 
HRT boilers. This system includes all 
the necessary appurtenances for pre- 
purging burner with steam, auto- 
matic proved gas electric ignition, 
oil-valve programming, flame-failure, 
low-oil-pressure, and low-steam- 
pressure shutdowns, manual-reset 
low-water protection, and burner- 
post purge. 

The burner will modulate electri- 
cally between high and low fire with 
infinitely variable steps. Upon reach- 
ing cut-out pressure, burner will shut 
down, and a drop in steam pressure 
will permit burner to automatically 
re-light. 

On this application, we specify 
an excellent electronic programming 
control used largely in controlling 
rotary cup burners. It utilizes a lead- 
sulphide cell as a scanner. Thus it has 
the ability to scan and prove the gas 
pilot. 

A normal cycle on this particular 
installation is as follows: On a cut-out 
rise in pressure, the solenoid oil valve 
closes. The solenoid steam valve re- 
mains open, purging the burner of oil 
until the programmer reaches its 
cycle end. The programmer auto- 
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matically returns the electric modu- 
lating motor to low-fire position pre- 
paratory to next cycling. 

On a fall in pressure, the solenoid 
steam valve opens, purging burner of 
condensate. The programmer then 
opens the gas valve and institutes 
the electric ignition. Only after the 
scanner sees the pilot flame, can the 
oil valve open. The unit then drives 
the electric modulating control to the 
position dictated by the modulating 
controller. After a time limit, which 
can be varied by a choice of ignition 
terminals, the ignition assembly de- 
energizes. The scanner then monitors 
the main flame. 

This is only a brief synopsis of the 
control functions. 


Further Protection 

As additional safeguards, we apply 
a pressure control in series with the 
oil valve. This control is piped down- 
stream from steam solenoid valve. If 
steam valve fails to open, or fails in 
service, the oil valve will be de- 
energized. 

There is a low-voltage operating 
control that is wired into the oper- 
ating-limit circuit. This pressure con- 
trol will operate the burner in its 
normal range. If this control should 
fail, there is another limit pressure 
control wired in series with low-water 
cut-off, and gas pressure control that 
will assume command. The second 
control is, of course, line voltage, as 
are the low-water cut-off and the gas 
pressure monitoring control. The gas 
control is upstream from the electric 
gas valve. 

As this particular application was 
new, we used a second control in the 
low-voltage circuit. Its function was 
to prevent operation of the burner if 
the steam pressure was to fall to a 
point that quality of atomization 
would be affected. For convenience, 
all low-voltage controls were mounted 


on the main panel with the electric 
modulators and flame-failure devices. 
Line voltage controls were installed 
on the water column. The entire 
panel was set in place over the modu- 
lating steam and oil linkage. 

Originally a hydraulically-operated 
pressure controller was mounted at 
this position; modulating motors 
drive oil, steam, secondary air, and 
uptake dampers in response to modu- 
lating controller. Convenience dic- 
tated the panel location. 

To prevent waterlogging on low- 
voltage operating controls, the con- 
trol line was trapped six inches above 
the control locations. This eliminated 
any water head in the piping and 
eliminated the need for calibrating 
the operating and modulating con- 
trols. 

Our choice of control voltage is 
largely determined by the operating 
voltage of solenoid coils. We maintain 
a supply of various coils, but nearly 
all are of a 230 v rather than 115 v 
rating. 

Steam lines to the burner are care- 
fully trapped with impulse traps to 
maintain the lines free of water in 
down time. 

The particular oil valve that is used 
has a temperature and pressure rat- 
ing well within safe limits for the oil 
pressure and temperature. The steam 
valve was to be used at a pressure not 
exceeding 150 psig or 365 F. The 
steam and oil valve coils are both 
Class H insulation. The manufac- 
turer’s rating should never be ex- 
ceeded. 

A typical wiring diagram is shown 
in Fig. 3. This installation has been 
in service for ten months with no 
difficulty to date. Upon start up, it 
was found necessary to install strain- 
ers ahead of oil valves, as pump suc- 
tion strainers were too coarse and 
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permitted material to lodge on valve 
seats, causing drooling. 

We stood several watches on the 
boiler plant to familiarize operators 
with operation of equipment. Experi- 
ence has proven that it would be 
advisable to utilize two separate 
scanners, one for main flame and one 
for pilot flame. The scanner selection 
would be made by a relay, DPDT, 
controlled by programmer. This 
would permit more latitude in place- 
ment of scanners. 


Shielding Required 


Great care should be exercised in 
the selection of the scanner relay. 
It is quite possible to induce a false 
signal in the scanner circuit, possibly 
reading ignition where none actually 
exists. The relay should be non- 
inductive as applied to the circuits 
that are switched. Extreme caution 
should be taken to shield the scanner 
circuits from outside a-c influences, 
with a continuously-grounded shield 
from cell to controller. All junction 
boxes carrying scanner wires should 
be plainly marked to prevent their 
utilization for any other purpose than 
scanner wiring. This applies to all 
lead-sulphide-cell controls, irrespec- 
tive of manufacturer. 

Flame rectification setup is not 
sensitive to induced a-c currents, so 
can be installed without shielding in 
conduits carrying alternating cur- 
rent. Compliance with local oil burner 
and wiring codes should be observed. 
Good practice would suggest the use 
of a separate conduit for photo cell 
wiring, with a solid ground and flame 
wire run from cell to control. 

Another application is of a dif- 
ferent nature. The burners fire a 
90-in. rotary kiln. They stabilize the 
combustion of a waste material. 

As this kiln has other than oil 
being burned in it, it posed a problem 
in control selection. The lead-sul- 
phide cell being sensitive to infrared, 
would be affected by the burning 
material in the event of a flame fail- 
ure on the steam-atomizing burner. 
It was decided to use a flame-rectifi- 
cation cell to monitor the oil fire. 

This cell is predominantly sensitive 
to the ultra-violet end of scale. It re- 
quires a high-intensity light to ener- 
gize cell. Consequently, we felt that 
it would not see the burning material 
in kiln. 

As an additional precaution, we 
sighted the cell at the eye of the kiln 
where it enters the waste heat boiler. 
Subsequent experience proves that 
the selection was sound. The burning 
material rings on the kiln and tongues 
of flame occasionally intersect the line 
of sight. Despite this, the cell reads 
only the oil flame. 

We chose flat-flame burners of 
narrow flame angle to assure long 
flame travel, this to allow the long 
fire to radiate to the material the 
length of the kiln. 

Burner is monitored by low steam- 
pressure and oil-pressure cut-off, and 
an electronic flame-failure device. 
The oil valve is a manual reset type. 
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It requires manual opening after 
closure; this to forestall the possi- 
bility of the control dropping the 
valve out and allowing it to re-open 
after fire has gone out. The control is 
shunted out on torch light-off by a 
normally-open push-button station, 
accessible from the operator’s light-off 
position in close proximity to reset 
oil valve. 


Sighting the Scanner 


Sighting of the scanner is most 
critical. On proved pilot installation, 
it must not read less than the mini- 
mum pilot necessary for ignition of 
main flame. The burner scanner must 
not sight on adjacent burners in 
single furnace or on high-temp re- 
fractory. The lead-sulphide cell and 
its primary control screen out all but 
flame frequency, but hot refractory 
can cause a shimmer that could ex- 
cite the control. 

If a highly-radiant background ex- 
ists, the steam from the burner itself 
can cause a shimmer that will pro- 
duce a false signal. If the radiant 
background is unavoidable, opening 
the steam valve with the oil valve 
will alleviate this difficulty on start, 
and orificing will help on flame fail- 
ure. But our suggestion is to utilize a 
flame rectification set up with a photo 
cell for main flame, and a flame rod 
for pilot, rather than the lead-sul- 
phide cell. The sighting should pref- 


erably be on the boiler black surface 
if possible. The flame rectification set 
up can be excited by incandescent 
refractory if of sufficient luminosity. 

More detailed instructions as to 
restricting view by orificing and de- 
termining length of scanner mounting 
tube can be obtained from manu- 
facturers. The recommended sight 
positions will also be set forth in 
these manufacturers’ instruction 
sheets. 

At present we are automating a 
10,500 lb per hr water tube boiler. It 
will be very similar to the first appli- 
cation, with the exception that a 
forced-draft fan will be used, oper- 
ated by a pressure controller. The 
limit circuit will have the low-water 
cut-off, a pressure control and a draft 
proving device. The operating con- 
trol circuit will have a high and low- 
limit operating control with selector 
switch, low-gas, low-oil, and manual 
shut-down switch. 

A low steam interlock is wired in 
series with the oil valve downstream 
from the steam valve. Low oil or low 
gas interlocks should never be wired 
in series with oil valve, as pressure 
fluctuations could cause rapid open- 
ing and closing of the oil valve. 

Forwarding control set-ups have 
been used by us to monitor rotary- 
cup and press-atomizing burners, in 
addition to the steam-atomizing 
burners. THE END 
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By C. H. MAHONEY * and 
W. S. DRITT* 


Ton POWER STATION at the 
Oak Ridge Gaseous Diffusion 
Plant consists of three boilers, each 
rated at 750,000 lbs of steam per hr, 
connected by leads to a common 
16-in. distribution header supplying 
steam to 14 turbines (Fig. 2). The 
station was built during World War 
II for the Manhattan District, U S 
Corps of Engineers, by private con- 
tractors and had been in operation 
since April, 1944, in excess of 100,000 
hr. Design operating conditions are 
1325 psig and 935 F. 

Failures occurred September 4 and 
September 17, 1957, in the main 
steam piping system because of seri- 
ous graphitization in carbon-molyb- 
denum forged steel reducers. Both 
these occurrences created grave haz- 
ards to personnel, but the portion of 
the system involved was successfully 
taken off the line in each instance 
without additional complications and 
with no injury to personnel. 

Carbon-molybdenum steel com- 
ponents of this piping system were 
replaced with 114 per cent chromium 

lo per cent molybdenum steel fol- 
lowing the failures. The findings from 
an exhaustive study of the piping sys- 
tem of the No. 3 Boiler are presented 
for the benefit of users of carbon- 
molybdenum steel components in 
high-pressure steam systems. A brief 
history of the program for the control 
of graphitization in the station is also 
presented. 


History of System 

Sampling program for determining 
the progress of graphitization in this 
system was initiated in 1950 after 
metallographic evidence of graphite 
had been found in exploratory probe 
samples taken from pipe joints in 
1949. All graphite noted had been 
either mild or moderate in classifica- 
tion, with a random distribution, and 
of nodular form. The program in 1950 
consisted of first sampling the valve 
and piping joints that were closest to 
the boilers in the main steam system 
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Oak Ridge Reports on 


Reviewing progress of graphitization in carbon-moly steel 
components of the Gaseous Diffusion Plant power station, 
rehabilitation measures are described, as are two failures 


and, therefore, offered the greatest 
potential hazard in case of failure. 

Sampling was done during normal 
annual outages and was scheduled to 
progress down stream toward the tur- 
bines until a satisfactory survey of 
the complete system had been made. 
The sample surveys made through 
April, 1957 revealed that the weld 
heat affected zones of valve castings 
were particularly susceptible to seri- 
ous graphitization while the piping 
joints were usually non-sensitive. 

Samples taken from one of these 
severely-graphitized valves produced 
no better than a 45-deg bend after 
normalizing for two hours at 1700 F, 
nor did a treatment for four hours at 
1700 F improve the results. It was 
concluded advisable, therefore, to 
replace the valves with chromium- 
molybdenum steel. 

Criteria for evaluation of graph- 
itized samples were modified slightly 
in 1955 to agree essentially with those 
advised by Thielsch (1). Because of 
the extremely high cost of down-time 
at this station, due to demand for 
the generation to manufacture U 235, 
a single step rehabilitation by nor- 
malizing at 1700 F for 2 hours was 
used. The studies had shown that an 
expectancy of 5 years of safe life 
resulted from this treatment, at 
which time joints could be flame- 
gouged, rewelded, and normal zed at 
costs comparable in this station to 
the double treatment of normalizing 
followed by drawing at 1300 F. 

Prior to the 1957 failures of two 
forged reducers, the program had 
resulted in study of more than 250 
samples through the means of over 
600 laboratory determinations. 

As a result, ten valves had been re- 
placed with chromium-molybdenum 
steel, 18 had been normalized, and 4 
had been flame-gouged and rewelded. 
The boiler lead stubs, superheater 
headers, and the non-return valves 
and intervening piping had also been 
replaced with chromium-molybde- 
num steel. In addition 71 pipe-to- 
pipe joints had been normalized, 
although the mild graphite noted in- 
frequently in such joints had not been 
accompanied by a detectable loss in 
ductility. 


1957 Failures 


First failure in a forged reducer oc- 
curred under normal, full load condi- 
tions as a crack 8 in. long in the 
reducer connecting the 12-in. lead 
from No. 3 Boiler to the end of the 
16-in. distribution header. 

Second failure occurred while the 


survey and repairs to the No. 3 
Boiler system were in progress. The 
rupture was in a forged reducer con- 
necting the 8-in. steam lead from 
the No. 1 Boiler system to the 
throttle valve of the No. 3 Turbine. 
The reducer was found to be severely 
graphitized and the break had ap- 
parently occurred along a path fur- 
nished by an eyebrow formation of 
graphite. 

Following the initial sampling of 
the main steam header and reducer 
joints of the No. 3 Boiler, the insula- 
tion was stripped from the carbon- 
molybdenum steel portion of the 
system from top to bottom, ending 
with the turbine casings, to insure 
the positive location of all joints. 
Ninety-six samples, the majority of 
which were so taken that they repre- 
sented two components in the sys- 
tem, were removed for study. 

Guided bend tests, chemical anal- 
yses, metallographic observations, 
and McQuaid-Ehn grain size evalua- 
tions, totaling 474 laboratory deter- 
minations, were made on these sam- 
ples. All components were sampled 
at least once, and some were resam- 
pled: 1, after normalizing for two 
hours at 1700 F; 2, after the same 
normalizing treatment followed by 
drawing at 1300 F; and 3, after flame 
gouging, rewelding, and normalizing. 

Thoroughness of the program on 
No. 3 Boiler permitted an exact cost 
study of the various types of re- 
habilitation work that had been per- 
formed. When the cost of replace- 
ment of all carbon-molybdenum com- 
ponents with chromium-molybdenum 
was balanced against partial replace- 
ment plus the cost at this station of 
a continued rigid sampling program 
and rehabilitation after a five year 
interval, it was found that total re- 
placement presented advantages and 
could be done at comparable cost. 


Conclusions 


Results of this study show the 
need for extensive information and 
a rigid sampling program on all com- 
ponents in a carbon-molybdenum 
steel piping system that is operating 
under high pressure and high tem- 
perature conditions. 

Dependable estimates of the sen- 
sitivity of carbon-molybdenum steels 
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Graphitization In H-P Steam Lines 


to graphitization cannot be achieved 
on the basis of any known single 
method of analysis. Rather, the com- 
bination of chemical composition, 
McQuaid-Ehn grain size determina- 
tions, metallographic interpretations 
of abnormality, and knowledge con- 
cerning freedom from locked in strains 
from fabrication sources are required. 

Aluminum contents of 0.025 per 
cent or less do not necessarily mean 
that either forgings or piping will be 
nonsensitive to graphitization. Both 
of the forged reducers in which the 
September, 1957, failures occurred 
had aluminum contents of 0.020 per 
cent, while graphite of a mild to 
moderate class was found in piping 
having abnormal structures and alu- 
minum and molybdenum contents of 
0.01 per cent and 1.00 per cent, re- 
spectively. 

Structure, and its associated grain 
size, appears to have a dominat- 
ing influence over low aluminum 
(<0.025 per cent) and high molybde- 
num contents, since moderate graph- 
itization was found to have occurred 
in weld heat affected zones of piping 
having 0.01 per cent aluminum and 1 
per cent molybdenum. Molybdenum 
contents of 0.7 to 1.0 per cent, how- 
ever, do appear to minimize the in- 
fluence of abnormality. Samples that 
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were similar in degree of abnormality 
and low aluminum contents, typically 
contained graphite of a lower classifi- 
cation if the molybdenum content 
was 0.7 per cent or greater. 

There is reason to doubt that 
multiple samples from the same joint 
are beneficial. Eleven joints were 
sampled at three or more positions 
on the circumference and the devia- 
tion between samples was slight. The 
same order of deviation can be created 
on an individual sample by taking 
the sample back to a No. 1 paper and 
repolishing. 

With the exception of turbine stop 
valves and turbine casings, castings 
were not considered in this study, but 
previous experience at this station 
with valve castings had shown them 
all to progress to a stage of severe 
graphitization. The more recent re- 
sults showed that forgings can pro- 
gress similarly, and that probably 
only those that have a fully-normal 
structure and a small grain size can be 
expected to be nonsensitive to graph- 
itization. Sensitivity of forgings to 
graphitization may vary from non- 
sensitivity to sensitivity of a high 
order, and is probably influenced by 
variations in manufacturing tech- 
nique from forging to forging or from 
lot to lot. Therefore, expectations of 
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such components cannot be deter- 
mined by random sampling and must 
be based on a 100 per cent sampling 
approach. 

Wrought carbon-molybdenum pip- 
ing such as was found in this system 
is typically non-sensitive to graphit- 
ization, but infrequent lengths occur 
that are sensitive. Severe graphitiza- 
tion can occur even in mildly-sensi- 
tive piping when it is assembled so 
that high stresses are imposed in 
service. This is typical of stub welds, 
where severe graphitization occurred 
over an area extending as much as 
two inches from the weld heat af- 
fected zones. 

Complete sampling of the entire 
system can be combined with thor- 
ough and qualified analysis and a 
scheduled resampling program to in- 
sure safe operation of a carbon- 
molybdenum steel system. The cost 
of such an extensive program, how- 
ever, can be extravagant, and re- 
placement with chromium-molybde- 
num steel may have advantages, par- 
ticularly in those stations where 
down-time carries a high penalty 
factor. THE END 
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Fig. 2. Schematic of the main steam piping, showing the location of the two failures. Sampling and replacement continues 
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Fig. 1. Cut-away view of turbine pedes- 
tal gives excellent view of emergency 
governor and overspeed trip mechanism 


In reaching their present high 
state of refinement, control sys- 
tems of modern steam turbines 
have become increasingly com- 
plex. A thorough knowledge of 
their function is a must for the 
competent operator. This article 
helps youto... 


Know How Your Turbine Controls Work 


By J. D. CONRAD, JR.* 


TILITY-TYPE TURBINES use 
a completely hydraulic govern- 
ing and control system which, in con- 
junction with the lubrication system, 
constitute the complete turbine oil 
arrangement. Fundamentally, tur- 
bine controls have the following main 
functions to perform: 
1. Regulation of the flow of steam 
to the turbine at all points, and 
2. Protection of the turbine-gener- 
ator from failures associated with the 
turbine itself or the failure of other 
station equipment. For example, if 
the axial movement of the turbine 
shaft exceeds a predetermined value, 
the thrust trip device will automat- 
ically close the main steam inlet. 
Throttle pressure regulator will re- 
duce the load to the point where the 
proper pressure can be maintained. 
Two basic oil systems are used at 
the present time, one using 150 psig 
and the other using 300 psig. 


150-Psi Control System 

The backbone of this system, Fig. 
2, is the turbine shaft-mounted main 
oil pump whose discharge is used as a 
source of supply for the oil ejector, 
the lubrication system, the control 
system and as a backup supply for 
the hydrogen seal oil system. Dis- 
charge pressure of the main oil pump 
is normally 135 to 150 psig. 

Oil ejector, which has no moving 
parts, furnishes oil to the main oil 
pump inlet at a positive pressure of 
approximately 25 psig. A portion of 
the main oil pump discharge is used 
as motive oil to operate the ejector 
which is mounted in the oil reservoir 
along with the orifices, check valves 
and necessary piping required to 
balance the oil system. 
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Governing system is principally 
responsible for performing two jobs: 
(1) respond to minute speed changes; 
and (2) convert changes in speed into 
proper changes in steam flow to main- 
tain constant speed. To perform these 
two functions, a governing system 
consisting of the following basic com- 
ponents is used: (a) a speed respon- 
sive governor; (b) a speed changer; 
and (c) hydraulically operated servo- 
motors for positioning the governing 
steam valves. 


Speed and Load Control 


Turbine speed is sensed by a small 
oil impeller mounted on the turbine 
rotor, Fig. 2. Change in oil pressure 
produced by this impeller when the 
turbine speed varies is amplified by 
the main governor to a higher gov- 
ernor contro] pressure. This pressure 
is used to operate a hydraulic relay 
which in turn admits high-pressure 
oil to the servomotor operating pis- 
ton. Steam valves, which are posi- 
tioned by the servomotor operating 
piston, open on decreasing control 
pressure and close on increasing con- 
trol pressure. When the turbine is 
tied to a system and runs at synchro- 
nous speed, the speed changer be- 
comes a load changer. 

In addition to the main governor 
there are other sources of control oil 
pressure such as the auxiliary gov- 
ernor, load limit valve and throttle 
pressure regulator. These controllers, 
Fig. 2, are connected to a common 
manifold through one-way check 
valves; therefore, the controller main- 
taining the highest oil pressure will 
control the manifold pressure and the 
position of the governing steam 
valves. For example, the load limit 
valve can be set to allow a minimum 
manifold oil pressure thereby setting 
an upper limit on the amount of load 


that can be carried by the turbine. 


Protective Steam Valves 


In addition to the governing steam 
valves which are responsible for the 
precise regulation of speed and load, 
additional steam valves are used to 
protect the turbine. These valves are 
listed below and their location in the 
system is shown in Fig. 3. 

Throttle Valves. To provide double 
protection in the high-pressure steam 
inlet lines, throttle valves are used in 
series with the governing valves. The 
primary function of the throttle 
valves is to shut off the flow of steam 
to the high-pressure section of the 
turbine. Although these valves nor- 
mally operate in the wide-open posi- 
tion, they are also used for controlling 
steam flow to the turbine during the 
start-up period. 

Interceptor Valves. Even though 
the governing valves have closed, 
there is still enough entrapped steam 
in the reheater and associated piping 
to overspeed the turbine when a large 
electrical load is lost. To shut off this 
supply of steam to the intermediate 
and low-pressure sections of the tur- 
bine, interceptor valves are used. 

Reheat Stop Valves. To provide the 
same double protection for the re- 
heater inlet to the turbine that exists 
for the main steam inlet, reheat stop 
valves are used in series with the 
interceptor valves. These valves, 
like throttle valves and interceptor 
valves, normally operate in the wide- 
open position. 

Extraction Non-return Valves. These 
valves are located in the extraction 
steam lines to prevent the back flow 
of steam from the regenerative feed- 
water system to the turbine. The 
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valves are of the swing check type 
= and are either air or oil operated to 


ng ore insure positive closing. 
a ‘b : J __Pymorn Protective Devices 


All of the steam valves previously 
discussed are under the ultimate con- 
trol of the autostop trip valve. This 
. valve will cause all the steam valves 
iealehinie : , to close if emergency conditions arise. 
Seen oe ola eh, i The autostop trip valve can be made 
mvonocen , vic to operate by any one of the following 

f ieee | protective devices: 
. Overspeed emergency governor. 
. Low operating oil pressure trip. 
. Low bearing oil trip. 
. Low vacuum trip. 
. Thrust trip. 
. Electric solenoid trip. 
. Manual trip. 


In addition to the protective de- 
vices that will trip all the steam valves 
closed, other devices such as temper- 
Fig. 2. Control diagram for 150 psi system operating control valves shown below ee ee bean 
bine load or simply sound alarms 
when abnormalities exist. 


STEAM VALVES Load Dump Operation 


When all, or a large portion, of the 
electrical load carried by the gener- 
ator is suddenly lost, it is not un- 
common for the rotor tc accelerate at 
300 to 450 rpm per secuud. With ac- 
celerations of this magnitude, it is 
essential that all the available sources 
of steam to the turbine be cut off as 
quickly as possible to avoid excessive 
overspeed. 

Therefore, in order to satisfactorily 
control the turbine speed when a large 
percentage of the load is lost, the 
governing and interceptor valves 
must be closed in a fraction of one 
second. To accomplish this quick clos- 
ing action, the main governor is as- 
sisted by an auxiliary governor which 
is connected into the control oil 
system, Fig. 2. 

Auxiliary governor now being used 
is acceleration responsive; that is, 
it will assume control when the rate 
of change of speed exceeds a prede- 
termined value. Auxiliary governor 
will continue in operation for a short 
time after the governing and inter- 
ceptor valves are closed at which 
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— ricrenec Tomornt time it will return the speed control 
P ‘i of the turbine to the main governor. 


300-Psig Control System 

Due to development of turbines 
using higher steam pressures and 
larger flows, it has become necessary 
to increase the servomotor-operating 
oil pressure in order to maintain 
reasonably-sized steam valve operat- 
ing mechanisms. Principle differences 
between the 150 and 300-psig sys- 
tems are as follows: 

1. Source of bearing oil. The 150- 
psig system takes the bearing oil 
supply at 150 psi and reduces the 
pressure to the correct value through 
an adjustible orifice as shown in Fig. 

Sen 2. The 300-psi system takes the 
[ Te ocames bearing supply from the oil ejector 
discharge which is approximately the 


Fig. 4. Control diagram for 300 psi system operating control valves shown above correct: pressure. 
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Fig. 5. Hydrogen isolation system. Vapor extractor insures proper ventilation 
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Fig. 6. Diagrammatic view of turbine supervisory instrument monitoring locations 


2. Relation between control oil 
pressure and kilowatt load. The 300- 
psi system uses a control pressure 
that is directly proportional to kilo- 
watt load. It will be recalled that this 
is opposite to the load-control pres- 
sure relationship used with 150-psi 
system. As can be seen in Fig. 4, the 
controller (main governor, load limit 
valve or throttle pressure regulator) 
maintaining the lowest oil pressure 
will regulate the control oil manifold 
pressure thereby controlling the load 
on the turbine. 

The 300-psi system, Fig. 4, does 
not incorporate a separate auxiliary 
governor due to the fact that the 
main governor has an acceleration-re- 
sponsive feature and will cause the 
steam valves to close quickly when 
necessary. 

With the increased complexity as- 
sociated with higher operating loads, 
temperatures and pressure, and with 
the desire to start and load turbines 


more rapidly, it is becoming essential 
that the turbine operator have some 
reliable method of determining what 


conditions exist at certain points 
within the turbine at any time. 


Supervisory Instruments 

To determine such conditions as 
those previously mentioned, a new 
and improved complement of super- 
visory instruments, known as the 
“Turbo-Graf Line,” is now being 
used, Fig. 6. These instruments are 
capable of both indicating and re- 
cording several variables. Continuous 
records are desirable in that they can 
be used to establish a normal operat- 
ing pattern for a given unit thus help- 
ing the operator to discover any 
dangerous trends that might develop 


during either starting and stopping. 


or over a long operational period. 
Spindle Eccentricity Recorder. When 

a turbine is shut down, it is possible 

that the rotor may become slightly 


bowed due to uneven cooling if proper 
turning gear operation is not main- 
tained. When the unit is started, it is 
important that the rotor be straight 
before the speed is increased above a 
slow roll. The indication of whether 
or not the shaft is straight is the job 
of the eccentricity recorder. This in- 
strument consists of two pickup coils 
mounted diametrically opposite each 
other at the end of the spindle. The 
instrument measures change in air 
gap distance between the rotor and 
the pickup. 

Shaft Vibration Recorder. Being 
able to measure and record shaft vi- 
bration at several points on the tur- 
bine is important for two reasons. 
First, it enables the operator to de- 
termine whether or not the shaft is 
balanced at the time of initial start- 
ing and secondly, a continuous record 
of vibration enables the operator to 
spot any vibration build-up over a 
long period of time thus indicating 
possible trouble inside the turbine. 
The instrument consists of a seis- 
mically mounted electromagnetic 
pickup whose movable coil is actu- 
ated through follower shoes on the 
turbine-generator shaft. Several pick- 
ups are generally used to indicate vi- 
bration at different points. The rec- 
ord of each pickup is made on a com- 
mon chart in successive, periodic 
intervals. 

Spindle Position Recorder. This in- 
strument is used to report the axial 
position of the turbine spindle rela- 
tive to the stationary parts at the 
thrust bearing. Excessive spindle 
movements can be caused by high 
thrust loads or by wear of the thrust 
bearing shoes. The instrument pickup 
coils are located close to the thrust 
bearing so that thermal expansions 
throughout the turbine do not affect 
the readings. 

Cylinder Expansion Recorder. The 
cylinder expansion recorder is used to 
measure the total elongation of the 
turbine cylinders. Since the turbine 
is anchored at the exhaust end, the 
recorder pickup is placed at the oppo- 
site or governor pedestal end. The 
instrument consists of a combination 
rack and gear that is used to rotate 
a potentiometer. 

Differential Expansion Recorder. 
Since different parts of a turbine ex- 
pand at different rates, it is essential 
that the differential motion between 
the rotating and stationary parts be 
known at all times so that proper 
axial clearances can be maintained. 

Speed and Governor Valve Position 
Recorder. During starting and emer- 
gency conditions a record of speed is 
important. When a unit is on the 
line, the speed is known to be syn- 
chronous and a record of governor 
valve position is often desirable as a 
permanent station record. 

A combined speed-valve position 
recorder is available to record speed 
up to 3550 rpm, governor valve posi- 
tion between 3550 and 3650 rpm and 
speed above 3650 rpm. Speed sensi- 
tive relays select the function to be 
recorded. THE END 
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Try Hydraulic Load Cells for Accurate 
Weight and Force Measurements 


These dependable units lend themselves to automatic operation, 
remote indicating and recording, and serve well in a variety of 
power field applications. Author reviews their history and future 


By MALCOLM C. TATE * 


|g og ye IN USE for more 
than 75 years, hydraulic load 
cells are experiencing a rebirth in in- 
dustrial load and force measurement 
applications: 1, because the instru- 
ment industry has achieved tremen- 
dous growth in recent years by virtue 
of intensive research and product de- 
velopment; and 2, because industrial 
engineers are becoming more con- 
vinced that the fundamentally-simple 
and operationally-sound piston-cyl- 
inder theory of force measurement 
(F = PA) possesses many advan- 
tages over complicated electronic de- 
vices as well as the relatively inaccu- 
rate lever-spring systems. 

To handle the thousands of tasks 
in the current trend toward more 
automatic operations, industrial engi- 
neers have available to them a host of 
instruments designed for practically 
any degree of indication, recording, 
control or printing, or any combina- 
tion thereof. 

These instruments can be obtained 
to operate from practically any pres- 
sure signal hydraulic, pneu- 
matic or electrical. The accuracy of 
these instruments is absolutely un- 
canny and they are precision-built to 
withstand even the roughest indus- 
trial use without impairment of a 
long and satisfactory service life. 

More important, perhaps, is the de- 
gree of flexibility afforded by newly- 
developed instrumentation when 
teamed with load cells. For instance, 
a platform scale with an attached in- 
dicator may weigh a tank satisfac- 
torily, but if it is desirable to locate 
the indicator 100 ft from the tank, 
a load cell installation is much better. 

Additionally, the signal from a load 
cell can be used to activate recorders, 
controllers and even printers, as well 
as indicators. Since the load cell sig- 
nal is hydraulic, hydraulic instru- 
mentation can be used to provide 
an explosion-proof installation. With 
suitable transmitting equipment, the 
hydraulic signal can be converted to 
an electric, or even a pneumatic 
signal. 

It is primarily this flexibility, to- 
gether with the accuracy of the load 
cells, which accounts for their new- 
found popularity. 

First load cell for a testing machine 
was installed as the load-sensing ele- 
ment in a universal testing machine 
built for the Watertown Arsenal in 
1879. See Fig. 1. The capacity of this 
first load cell was 800,000 Ib. 

In the acceptance tests conducted 
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at the Arsenal, a forged link of hard 
wrought iron was broken at 722,800 
lb. Immediately, and without adjust- 
ment, a horse hair 0.007 in. in diam- 
eter was broken at 1 lb and was ac- 
curately indicated by the testing 
machine. 

This Watertown Arsenal testing 
machine has been in continuous serv- 
ice since 1879 and the load cell has 
performed accurately and satisfac- 
torily during that time. 

Partially as a result of the success 
of the load cell in the Watertown Ar- 
senal machine, the cell became the 
standard load-sensing device on all 
the universal testing machines built 
and sold by the Baldwin-Lima-Ham- 
ilton Corporation. The cells are still 
being used extensively for this serv- 
ice. See Fig. 2. 


Operation of Cell is Simple 


In effect, the hydraulic load cell is 
a transducer. It measures force by 
converting this force into exactly pro- 
portional pressures which, in turn, 
are used to actuate either a suitable 
indicator, recorder, control device or 
printer. 

Fundamentally, the cell is a spe- 
cially-designed rigid piston-cylinder 
assembly. Its operation is shown 
diagrammatically in Fig. 5, although, 
for simplification, the cell is not 
drawn in exact detail, or to scale. 

Fundamentally there are two basic 
types of load cells, the type used for 
compression, and the type for univer- 


Figs. 1 and 2. The old and the new. 
Above, testing machine built in 1879, 
still in use. At right, 10,000,000-lb 
universal testing machine at Lehigh U 


sal use. The piston is held centrally 
in the cylinder by a flat annular stay- 
plate and a flat bridge ring. The 
metal diaphragm seals in a fluid 
layer not more than 0.030 in. thick. 

Upper stayplate is firmly clamped 
at its inner and outer edges, the fas- 
tening bolt passing through the stay- 
plate itself. It is located an appre- 
ciable distance from the bridge ring 
making a stable couple. That is, any 
tendency of the piston to tip or move 
sideways is resisted by the upper 
stayplate at one end and the bridge 
ring at the other. Being an apprecia- 
ble distance apart, these parts are 
better able to resist a turning torque. 

Bridge ring has two purposes: 
1, to support the diaphragm as it 
bridges across from the piston to the 
cylinder; and 2, to provide a means 
of centralizing the piston in the cylin- 
der. At the same time, the bridge 
ring withstands a heavy crossload. 
Since the ring is made with a series of 
annular slots, it has practically no 
vertical restraint. It is made of tool 
steel, cadmium plated for corrosion 
resistance. A plastic boot protects the 
working parts from dirt, moisture, 
and corrosive chemicals or fumes. 

In tank-weighing service, or wher- 
ever the structure being weighed has 
a tendency to exert crossloads due to 
its own expansion or contraction, a 
modification of the cell is used. (The 
Emery 
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Fig. 3. Typical installation of load cells for determining 
amount of liquid in tank. Indication may also be remote 


modification known as the “ Rolling- 
Ball Head”’ (Fig. 4) is exclusive with 
Emery load cells.) Any load cell 
which does not take into considera- 
tion the natural expansion or con- 
traction of structures being weighed 
is not properly designed. 

In the rolling-ball head, a hardened 
steel ball is located beneath the load- 
ing platform between two hardened 
steel inserts. This rolling-ball head 
not only permits the tank or bin to 
expand or shift sideways, but it also 
transmits the force to the cell so no 
deleterious operation results. As the 
ball rolls, the center of the loading 
rolls on the hardened steel inserts. 

The rolling-ball head allows for any 
tipping of the surface to which it is 
attached without exerting any unde- 
sirable loading of the cell. It is also 
self-leveling. 


Highly Accurate 

Indicator normally used with load 
cells utilizes a bourdon tube to indi- 
cate the pressure from the cell. 

A simple response valve in the tube 
line between the load cell and the 
indicator isolates the vibration of a 
vibratory load and controls the re- 
sponse of the indicator. The indicator 
then shows the mean value of the 
vibratory loadings. 

Load cells are factory-calibrated to 
an accuracy of better than 0.1 per 
cent of load range. If the instrumen- 
tation to be used with these load cells 
s carefully selected and applied, a 
similarly high accuracy may be ex- 
pected from the entire system. 


Versatile in Load Measurement 


It is obvious that these load cells 
can be applied in practically any in- 
stallation to measure force or load. 

These load cells are used for track 
scales, tank-weighing installations, 
automatic drum filling, weighing reels 
of paper, crane scales, airplane test- 
ing, and in specialized applications. 
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Since cells have been produced pri- 
marily for capacities ranging upward 
from 1000 Ib, it was recognized that 
the new concept of weighing rather 
than measuring would create a de- 
mand for cells in the lower capacities. 

Therefore, a new series of low- 
capacity, low-price load cells was de- 
veloped. Basically similar to their 
“big brothers’’, these cells, whose 
capacities range up to 5,000 lb, fea- 
ture a long-stroke molded rubber 
diaphragm as a pressure seal. 

Since the consistent acting area of 
the piston in a piston-cylinder assem- 
bly determines the consistent accu- 
racy of the cell, much thought and 
attention was given to the dia- 
phragm. A unique rolling action of 
the Emery diaphragm maintains the 
semi-circular condition of the cate- 
nary so necessary for consistent act- 
ing area. 

Leakage in the hydraulic system is 
another critical factor in maintaining 


Fig. 4. Cross-section of compression cell with rolling-ball 
head which allows for expansion of load in horizontal plane 


consistent accuracy. Therefore, the 
sections of the cells which carry the 
hydraulic fittings are made from 
aluminum bar stock to eliminate the 
possibility of leakage. 

Although a cell-plus-instrumenta- 
tion installation in an industrial plant 
is usually more costly than a simple 
lever-scale arrangement, costs must 
always be predicted on the basis of 
the job which must be done. 

For instance, the functions of re- 
cording, control and printing are 
usually far less expensive when used 
in conjunction with load cells than 
when attempts are made to use a 
simple lever scale as the load-sensing 
element. In fact, in most cases, these 
functions cannot be handled by a 
lever scale at all. 

When instrumentation must be re- 
motely located from the weighing 
site, load cells are usually specified. 
This is especially true in developing 
a control function. THE END 
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Fig. 5. Functional view of the load cell. Drawing is not to scale or in detail 
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Fig. 1. Schematic showing layout of steam and condensate 
systems in power plant at Nctional Tube Works, McKeesport 


Fig. 2. Filming amine is mixed in tank. Dry product added 
to tank is mixed with condensate. Pumps (r) distribute mix 


Filming Amine Solves Tough Corrosion 


By M. E. OSMOND* and 
B. Q. WELDER { 


HEN it was proposed at the Na- 

tional Works, National Tube Di- 
vision, U. S. Steel Corporation at 
McKeesport, Pa., that a power sta- 
tion be built to produce a million 
pounds of steam per hour using 100 
per cent Monongahela River water as 
make-up, there was much _ head- 
shaking — especially over the pres- 
sure of 850 psig. It was recognized by 
all concerned that the water treat- 
ment program would necessarily be 
rigorous. As a result, practically all 
problems inherent in such a setup 
were anticipated and no extended 
outages due to water problems have 
occurred. 

There was one problem that was 
anticipated but for which there was 
no completely satisfactory answer at 
the time the installation was planned. 
This was corrosion in the system 
which condensed 25-psi flashed steam 
from the blowdown tank to provide 
condensate for desuperheating. Since 
the make-up water for the boilers 
was to be lime-soda softened, the 
condensate would contain an appre- 
ciable amount of dissolved carbon 
dioxide and would be extremely ag- 
gressive. Nevertheless, there was no 
easy solution because the high carbon 
dioxide concentration would result in 
an astronomical cost for neutralizing 
amine treatment. In view of this, a 
wait-and-see position was adopted. 

Schematic layout of the steam and 
condensate systems in this plant is 
shown in Fig. 1. Raw water comes 
from the Monongahela River water 
and fluctuates widely in composition 
not only from season to season and 
from day to day but actually from 
hour to hour. Dissolved solids can 
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vary from 400 ppm to 1000 ppm, sus- 
pended solids from 25 ppm to 1500 
ppm, hardness from 75 ppm to 350 
ppm and pH from 3.5 to 6.5. Con- 
trolling the pre-treatment of such a 
water to provide 100 per cent make- 
up for 850-psig boilers obviously re- 
quires a stout heart and a clear head. 

The raw river water is first clarified 
in settling basins with a Hagan coag- 
ulant aid and alum. Clarified water 
passes through a blowdown heat ex- 
changer and then goes through two 
low-pressure heaters supplied with 
25-lb steam from the blowdown flash 
tank. Next step is lime-soda soften- 
ing. Because of the high blowdown 
rate resulting from the high dissolved 
solids concentration of the raw water, 
it is possible to carry a relatively high 
concentration of soda ash in the 
softener effiuent without having un- 
usually high alkalinity readings in the 
boiler water. This results in excellent 
hardness reduction in the softeners. 
As a matter of fact, the effluent from 
the filters following the softeners has 
an average hardness of 0.1 gpg. 

The treated, filtered water is de- 
aerated and passed through two 
high-pressure heaters. It then reaches 
its destination, Combustion Engi- 
neering boilers producing 175,000 lbs 
of steam per hour each at 850 psig. 
During normal operation the steam 
is used in 150-psi back pressure turbo- 
blowers. In parallel with the turbo- 
blowers are three desuperheating and 
pressure-reducing stations which alter 
the steam conditions to 420 F and 
150 psi. 

Condensate for operating these 
desuperheating stations is supplied 
from the two low-pressure heaters 
previously mentioned. Actually, the 
low-pressure heaters probably could 
more correctly be described as con- 


Problem for Make-Up System 


Fig. 3. National Tube’s power plant 
produces 1,000,000 Ib of steam per hr 
using 100% river water for make-up 


densers, because their primary func- 
tion is to supply desuperheating wa- 
ter. They produce about 500,000 Ib 
of condensate per day including spill- 
over to the deaerating heater. 
Anticipated difficulty with corro- 
sion in the desuperheating condensate 
system developed after several years 
of operation. The low-pressure heater 
shells were badly corroded. Repairs 
required extensive patching by weld- 
ing. Corrosion of fittings in the spill- 
over system and piping from the con- 
densate storage became extremely 
serious. Schedule 40 fittings corroded 
through in a matter of weeks. Pro- 
gressively the plant went from sched- 
ule 40 fittings to schedule 80 fittings 
and eventually to schedule 160 fit- 
tings. Even the last corroded through 
in three months or less. 
Development of filming amine of- 


*Field Engineer, Hall Laboratories 
Div, Hagen Chemicals and Controls, 
Ine; tHead of Boiler Chemical Sales, 
same company 
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fered a solution to the problem. Hall 
Laboratories engineers recommended 
its use. An unused acid-feeding setup 
could be employed to feed it. A line 
was run from the discharge of the 
chemical feed pumps to the 25-lb 
steam header ahead of the low-pres- 
sure heaters. Treatment with Haga- 
film was started at the feed rate of 4 
ppm and was reduced in about a 
month to 2 ppm. 

Corrosion rate prior to Hagafilm 
treatment was almost unbelievable. 
Standard 1 by 2 by 20-gage carbon 
steel panels installed in the desuper- 
heating condensate system pitted 
through in 24 hours. Corrosion rate 
was on the order of 1285 mg/dm?/day. 
To determine the optimum treat- 
ment, the correlation between Haga- 


film feed and reduction in corrosion 
was studied. It was found that the 
corrosion rate could be reduced from 
the 1285 mg/dm*/day level with no 
treatment, to less than 1 mg/dm?/day 
with 4-ppm feed, and to a range of 5 
to 10 mg/dm*/day with a 2-ppm feed. 
Present practice is to feed at 3 ppm. 

Results with filming amine treat- 
ment have been truly remarkable. In 
the spill-over system, where failures 
of fittings and lines were occurring 
weekly and monthly prior to treat- 
ment, there have been no failures in 
almost four years. Corrosion of the 
low-pressure heater shells has been 
arrested. Before treatment, the dis- 
coloration of the sight glasses on the 
condensate storage tanks with cor- 
rosion products was so severe it was 


impossible to determine the conden- 
sate level in the tanks. The sight 
glasses are now clean and the conden- 
sate is water-white and sparkling. 
Needless to say, filming amine treat- 
ment has paid for itself many times 
over in reduced cost of maintenance. 

This particular case is phenomena! 
because of the severity of the corro- 
sion. There are a great many other 
plants where results are not so spec- 
tacular but where filming amine has 
more than paid its way by reducing 
corrosion in heating plant condensate 
systems and process condensate sys- 
tems as well. With proper application 
of filming amine, corrosion problems 
due to oxygen and/or carbon dioxide 
in condensate should become as obso- 
lete as the horse and buggy. THE END 


New Process Makes Lightweight Aggregate 
From Molten Boiler Slag 


Fig. 1. Particles of Dowlite passing 
a 100-mesh screen. Photo enlarged 75 
times. Note uniformity of structure 


DOW CHEMICAL reports a new 
process by which molten slag from 
wet bottom, slag tap boilers is made 
into lightweight aggregate suitable 
for use in concrete masonry units, 
preformed concrete building wall and 
roof sections, and in lightweight con- 
crete. 

Dow already has the process in 
operation at its South Power House in 
its Midland, Michigan, plant and has 
marketed the aggregate locally on a 
limited scale for use in the manufac- 
ture of lightweight concrete blocks. 

The company plans to license the 
process to utilities or other firms with 
suitable slag tap boiler installations. 
Adaptability of the process in an ex- 
isting installation depends primarily 
on space available. Existing local 
market for lightweight aggregate 
helps determine economic feasibility. 

Capital investment involved in the 
new Dow process includes a slag con- 
version unit and necessary conveyors 
plus crusher, screen, storage, and 
handling facilities if desired. Based on 


the current average selling price for 
slag aggregate, it is estimated that the 
average utility could expect a return 
on capital investment in five years 
or less. 

Aggregate produced by the process 
at Midland has been trademarked 
Dowlite. It is an iron aluminum sili- 
cate aggregate that exhibits both 
light weight and strength character- 
istics as well as good free-flow quali- 
ties in block machines. 

It has the appearance of black 
glass when cold and is designated as 
amorphous. The aggregate is inert 
and contains no unburned combusti- 
ble material. Its inert characteristics 
prevent “popouts”’ which can occur in 
blocks made from aggregates con- 
taining unburned refuse. 

Slag is melted boiler ash resulting 
from the combustion of coal. This is 
processed to produce what is known 
in the trade as expanded slag. Crush- 
ing and screening gives a mineral ag- 
gregate in two sizes — coarse, which 
will pass a No. 2 mesh and be retained 
on a No. 4 mesh; and fine, which will 
pass a No. 4 mesh both conform to 
ASTM specifications C-331-53T. 

Crushed Dowlite is angular in 
shape with a minimum of flat or 
elongated particles. Cellular struc- 
ture is uniform throughout and is 
evident even in particles which pass 
a 100-mesh screen. 

An 8 by 8 by 16-in. concrete block 
made from Dowlite using a mix of one 
part cement, two parts coarse and 
three parts fine, weighs from 26-30 
lb and has a 28-day compressive 
strength of about 1300 psi. This 
meets Class-A masonry block speci- 
fications. 

The lightweight aggregate block 
produced has a pleasing soft grey 
color, a result of cement binder which 
coats the individual particles. Blocks 


Fig. 2. Lightweight aggregate instal- 
lation at Dow's South Power House, with 
storage bins and conveyor nearing 
completion. Crusher and vibrating screen 
are located above the 4 storage bins 


Fig. 3. Though Dowlite aggregate is 
black, block is a soft grey in color 


have shown very good color stability. 

Dow has a continuing testing pro- 
gram in progress to explore all pos- 
sible uses for the new expanded slag 
in the construction field. 


POWER ENGINEERING 





Coming to the Power Conference in Chicago? 


Meet us in POWER ENGINEERING’S hospitality suite in the Hotel 
Sherman—for refreshments, a rest, conversation with new friends 
and old. We welcome you between or after sessions, 1] A.M. to 
midnight. Ask the hotel reservation desk for our room number 


American Power Conference Opens March 31 


OR THE THREE DAYS of 

March 31, April 1 and 2, power 
engineers from all parts of the coun- 
try will converge on Chicago, where 
the 21st annual American Power Con- 
ference is being held in the Hotel 
Sherman. Program this year is all- 
inclusive as ever, with a rich variety 
of special interest sessions. 

Conference opens on Tuesday, 
March 31, at 10 A.M., under the 
chairmanship of Dudley Sanford, 
executive vice president of the Union 
Electric Company, and will be ad- 
dressed then by Murray Joslin, vice 
president of Commonwealth Edison 
Co and by W. F. Rockwell, Jr., presi- 
dent of Rockwell Mfg Co. The joint 
APC-ASME luncheon occurs that 
same day, with J. E. Corette, presi- 
dent of the Edison Electric Institute, 
as speaker. 

Tuesday evening features an ex- 
change of thought on the prospects 
for direct conversion of heat into 
electrical energy and for achieving 
electric power from fusion. Chairman 
for the evening is POWER ENGINEER- 
ING’s Andrew W. Kramer, formerly 
editor of the magazine and now 
editor of the ATOMICS section. 
Perry L. Blackshear, Jr, of the Uni- 
versity of Minnesota will serve as co- 
chairman, and two speakers will lead 
off a general discussion. These speak- 
ers are John C. R. Kelly, Jr, of the 
Westinghouse Research Laboratory, 
who will present the situation today 
for direct conversion of heat to elec- 
tricity; and Leonard J. Linde, of 
Allis-Chalmers and RCA, who will 
speak on thermonuclear fusion re- 
search for power. 

Wednesday morning’s general ses- 
sion (April 1) offers a symposium on 
once-through boiler plants for sub- 
critical pressure, under the leadership 
of Ben G. Elliott of the University of 
Wisconsin. The AIEE luncheon fol- 
lows this meeting, with Earl L. Butz, 
Dean of Agriculture at Purdue, as 
speaker. The All-Engineers dinner 
comes Wednesday evening. Herbert 
D. Vogel, TVA’s chairman of the 
board, will address the conference at 
that time. 

Luncheon sponsored by the West- 
ern Society of Engineers is scheduled 
for Thursday. 

Following is a summary of subjects 
that will be presented in the many 
special group sessions during the 
three days of the conference: 
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Steam Turbines: Ultrasonic Test- 
ing of Large Steam Turbine Parts, by 
M. L. Smith; Progress in Steam Tur- 
bine Generator Research and Devel- 
opment, by J. W. Stotts and J. K. 
Dixon; Large Steam Turbine Gen- 
erators for the 60’s, by E. H. Miller 
and B. M. Cain; Advance Develop- 
ment in Component Design for 
Large Steam Turbines, by R. Reese. 

Extra High Voltage Systems: The 
300-Kv System, by H. W. Haberl; 
The 345-Kv System, by E. A. Roth- 
fus; Extra High Voltage Cable 
Challenge of the Future, by C. S. 
Schifreen. 

Water Technology — Ion Ex- 
change: Two-Bed Primary System 
Solves Mixed-Bed Demineralizer 
Problems, by H. C. Farmer; Experi- 
ence with an Improved Intermediate- 
Base Anion Exchange Water for 
Problem Waters, by I. M. Abrams, 
R. J. Cooley, and G. F. Stoneman; 
Filtration of Condensate as a Part of 
the High Rate Condensate Scaveng- 
ing Process, by W. H. Homer and 
V. J. Calise; High-Flow Rate Ion 
Exchange, by Joe Thompson and 
A. C. Reents. 

Water Technology — Analytical 
and Control: A New Method for 
Continuous Analysis of Dissolved 
Oxygen and Water, by J. M. Wright 
and W. T. Lindsay, Jr; A New Sys- 
tem for the Completely Automatic 
Chemical Analysis of Boiler and 
Condensate Waters for Power Plants. 

Water Technology — Condenser 
Tubing Alloys: Stainless Steel Con- 
denser Tubes — Four Years’ Experi- 
ence, by John C. Cokley, Jr.; Experi- 
ence with Aluminum Condenser Tubes. 

Stress Corrosion of Stainless Steel 
and Boiler Water Treatment, Ship- 
pingport Atomic Power Station, by 
W. J. Singley, I. H. Wellinsky and 
S. F. Whirl. Also, there will be a 
session on Industrial Water. 

Fuels: Evaluation of Coal Sam- 
pling Procedures, by W. W. Ander- 
son; Producing Lightweight Aggre- 
gate from Molten Boiler Slag, by 
Howard L. McNally; Generating 
Station Coal Bunker Explosions, by 
W. W. Hagnauer and K. W. Ham- 
ming. 

Hydroelectric Power — Review of 
Policies: The Federal Power Com- 
mission-Licensing Procedures and 
Regulations Under the Federal Power 
Commission; Example of Hydro- 
electric Development by a Private 


Utility, by H. Neely Henry; Policies 
in Cost Estimating, Earnings Analy- 
sis and Financing, by P. P. Stathas. 

Hydroelectric Power — Current 
Developments: Hydro Potentialities 
as Indicated by the Federal Power 
Commission, by Frank L. Weaver; 
Hydroelectric Projects and Future 
Program of the Corps of Engineers, 
by Brigadier General John L. Person; 
Developments and Sale of Hydro- 
electric Power by the Bureau of 
Reclamation, by W. A. Dexheimer. 
Hydro potentialities for the various 
regions of the U. S. will be discussed. 

High Voltage Transmission: Ex- 
perience with High Voltage Twin 
Conductor Lines, by N. H. Erland- 
son; A 34.5-Kv Polyethylene Insu- 
lated Cable Installation, by G. J. 
Crowdes. 

Central Station Power Plants: The 
Second Year’s Operation of a Super- 
critical Unit, by T. T. Frankenberg 
and E. B. Morris; The Evaluation of 
Automation for Central Station Power 
Plants, by F. A. Ritchings and W. A. 
Summers; Which Enclosure Shall It 
Be? by CD. Birget. 

Control of Generation on Inter- 
connected Systems: Operating Ex- 
perience with an Automatic Dis- 
patching System, by H. H. Mochon; 
Codrdination of a Desired Generation 
Computer with Area-Wide Genera- 
tion Control, by N. E. Brown, Harry 
Fereshetian and M. D. Liechty; 
Operating Experience with a Com- 
mand-Type Load Frequency Control 
System, by W. D. Wilder. 

Steam Generators: An Operating 
Report of the Monitored Sterlington 
Station, by Donald Aswell and George 
Parmakian; Control System for 
Achieving Optimum Boiler Economy 
in a Single Unit Simultaneously 
Burning Three By-Product Fuels, by 
W. O. Barnett; Gas Recirculation 
and Its Relation to Boiler Design 
and Operation, by J. D. Andrews, 
A. M. Frendberg and P. H. Koch; 
Mechanics of Corrosion in High 
Temperature Superheater and Re- 
heater Tubes, by Edward M. Mar- 
celli and Richard C. Ulmer. 

Industrial Plants: Industry View- 
point, by R. W. Precious; Industry 
Viewpoint, by R. H. Emery; Turbine 
Manufacturer’s Viewpoint, by C. E. 
Ferson; Boiler Manufacturer’s View- 
point, by C. E. Miller; Consulting 
Engineer’s Viewpoint, by J. A. Don- 
ald. continued on page 104 
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Fig. 1. Section showing system of forced-feed lubrication by positive displacement pump driven by boiler feed pump shaft 


Watch Lube Oil Characteristics 
in Boiler Feed Service 


By IGOR J. KARASSIK* 


( PERATION OF HIGH PRES- 

SURE boiler feed pumps re- 
quires that careful attention be paid 
to many details. Failure to give full 
consideration to these details can 
easily introduce serious problems and 
costly maintenance. Even greater 
costs are incurred if these problems 
lead, as they can, to interruption of 
service. It is seldom that such diffi- 
culties can be directly traced to the 
use of improper lubricating oil or to 
appreciable deviations from the re- 
quired oil temperatures. Yet, since 
such difficulties do occur and can 
cause considerable damage, it may be 
useful to relate in some detail a recent 
case which came to my attention and 
which took some time and effort to 
straighten out. 

Installation in question consisted 
of two full-capacity high pressure 
boiler feed pumps, driven by 1750 
HP, 3575-rpm motors. One pump 
serves the unit and the second pump 
is held on standby duty. Pumps in- 
corporate a Kingsbury thrust bearing 


and sleeve-type line bearings with 
forced-feed lubrication provided by 
an Imo-type positive displacement 
pump driven directly from the pump 
shaft as shown in Fig 1. In addition, 
the lube system incorporates an 
auxiliary oil pump of the gear type, 
mounted vertically over the oil tank 
in the baseplate and driven by a 1 
hp 1725-rpm electric motor. Com- 
plete oil lubrication system is shown 
diagrammatically in Fig 2. 

Service oil pump delivers lubricat- 
ing oil through a duplex oil filter and 
a vertical tubular cooler into a header 
from which supply connections are 
made to the pump thrust bearing, 
the pump line bearings and the two 
motor bearings. Oil returns from all 
these bearings to a sump in the pump 
baseplate. Auxiliary oil pump deliv- 
ers oil in parallel with the service 
pump, check valves being provided 
at the necessary points in the respec- 
tive discharge lines to prevent re- 


verse flow through an idle pump and 
back into the sump. 

Two oil pressure switches are lo- 
cated in the circuit. The first of these 
is the switch for the main motor 
starter interlock, set so that the main 
motor switch contact closes at 15 psi 
and opens if the pressure falls to 10 
psi. It also incorporates an alarm 
contact which closes at 10 psi and 
opens at 15 psi. The second switch 
controls the operation of the auxiliary 
oil pump, stopping it whenever the 
oil pressure reaches 18 psi and re- 
starting it when the oil pressure falls 
to 12 psi. In addition, the lube sys- 
tem incorporates the necessary oil 
pressure gauges and thermometers. 
Finally, a relief valve set at 20 psi 

*Consulting Engineer and Manager of 
Planning, Harrison Div, Worthington 
Corp 
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Fig. 2. Diagram of complete lubrication 
system showing the arrangement of both 
service and auxiliary lube oil pumps 
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is located in the discharge from the 
oil cooler. 


Accurate Specifications Needed 
Pump specifications submitted to 
the pump manufacturer had stipu- 
lated that the cooling water to be 
used in the oil coolers would be at 
100 F. When oil piping diagrams were 
submitted to the customer for ap- 
proval, the required quantities of 
cooling water were indicated thereon 
and instructions were applied to use 
oil of 250 SSU viscosity at 100 F. 
Operating temperature has a great 
deal of effect on oil viscosity, as can 
be seen from Fig 3. Thus, if oil rated 
at 250 SSU at 100 F is used, it will 
have a viscosity of about 150 SSU at 
a temperature of 120 F, which is 
approximately the temperature ob- 
tainable at the exit from an oil cooler 
operated with 100 F cooling water. 
If the exit oil temperature deviates 
appreciably from 120 F, the cooling 
water supply must be readjusted to 
obtain the desired oil temperature. 

This recommendation is based on 
the following facts: 

1. Kingsbury bearings are rated 
for thrust load capacity at an operat- 
ing viscosity of 150 SSU. Viscosities 
much lower than this will therefore 
reduce the thrust capacity of the 
bearing. 

2. If, by virtue of oil temperatures 
much lower than recommended, the 
operating viscosity increases appreci- 
ably above 150 SSU, power con- 
sumption of the auxiliary oil pump 
motor will increase to a point where 
serious motor overload can take 
place. 

3. If oil temperatures are per- 
mitted to fall to 70 or 60 F, for in- 
stance, not only will the viscosity in- 
crease excessively, but danger exists 
that moisture condensation will take 
place in the oil system and water will 
start accumulating in the oil tank. 


Wrong Oil Overloads Motor 

Very shortly after the installation 
and initial operation of these pumps, 
I was advised that serious operating 
difficulties were encountered. When- 
ever it was desired to switch pumps 
and put the standby pump on the 
line, the operating sequence would 
start up the auxiliary oil pump. Im- 
mediately, the motor driving this 
pump would become overloaded by 
as much as 100% and the thermal 
overload protection relays would 
kick the motor off the line. Thus, 
it was impossible to get the main 
motor of the standby pump started 
since its starter was interlocked in 
such a manner with the oil pressure 
switch that failure of the auxiliary oil 
pump to provide adequate pressure 
prevented the starter from function- 
ing. Conclusions reached by the op- 
erators were that the motor driving 
the auxiliary oil pump was inade- 
quately sized and judging by the 
amount of overload involved should 
be replaced by a 3-hp motor. 

An on-the-spot investigation dis- 
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Fig. 3. Graph showing how the viscosity of oil varies with temperature change 


closed several important discrepan- 
cies between the recommended oil 
characteristics and temperatures and 
the values recommended. In the first 
place, an oil with 300 SSU viscosity 
at 100 F was used. Fact that con- 
tributed most heavily to the overload 
condition, however, was that the oil 
temperature leaving the oil cooler 
ran to as low as 75 F during the day- 
time and less than this at night when 
the ambient temperature was lower. 
(This is an outdoor installation with 
cooling towers and therefore the cool- 
ing water supply is directly affected 
by ambient temperatures). If refer- 
ence is made to Fig 3, it will be noted 
that viscosities of the oil may run as 
high as 1000 SSU under these condi- 
tions. Effect of such high viscosities 
on the auxiliary oil pump motor 
power consumption is obvious. 


Outdoor Installation a Factor 


Discussions with the operators dis- 
closed that 250 SSU oil at 100 F was 
not readily available and an immedi- 
ate decision to permit using 225 SSU 
oil was reached. Question of temper- 
atures, however, was a different mat- 
ter. It developed that the specifica- 
tions had mentioned a 100 F cooling 
water temperature in order to be sure 
that size of the oil cooler would be 
adequate. Cooling water was to come 
from the well supply and would be 
at about 75 to 80 F. the year around. 

There was another problem that 
we could readily see facing us: even 
disregarding the cooling water tem- 


perature, the outdoor installation 
would cause oil temperatures in the 
oil sump of the standby pump to fall 
to the 40-50 F ambient in winter 
nights. Should the standby pump be 
called upon to start under these con- 
ditions the resulting overload on the 
auxiliary oil pump motor would kick 
this pump off the line immediately 
upon starting and prevent bringing 
the standby pump on the line. The 
operators, therefore, were extremely 
insistent on replacing the auxiliary 
oil pump motor by a larger unit 
possibly as large as 5 HP. However, 
even a 5 HP motor would not do the 
job with 40 F oil, when the viscosity 
would reach as high as 3000 SSU! In 
addition, operating the lubricating 
system under such conditions was 
absolutely unthinkable. Cold oil 
would in time pick up moisture from 
condensation which would eventually 
lead to bearing failures. It was finally 
agreed that a larger motor was not 
only unnecessary but that serious trou- 
bles would eventually result unless 
oil temperatures were kept to rea- 
sonable values. 

Before reaching a permanent solu- 
tion, it was necessary to provide tem- 
porary means to permit operation 
of the standby pump without the 
danger of being shut down by the 
thermal overload protection of the 
auxiliary oil pump motor. Overload- 
ing of the auxiliary oil pump motor 
during start-up was due to excessive 
pressure drop through the filter and 
cooler when the oil was cold at start- 
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up. Some means, therefore, had to be 
introduced for limiting the discharge 
pressure (and therefore power re- 
quirement) of the auxiliary oil pump. 

This could best be accomplished 
by means of a *, in. relief valve cut 
into the auxiliary oil pump discharge 
line before the check valve and dis- 
charging into the oil reservoir. Of 
course, this relief valve would only 
operate when the auxiliary oil pump 
was running. The valve would be set 
at about 40 psi, which would limit 
the motor horsepower to within the 
rated conditions. Flow through this 
valve would be about 5 to 6 gpm 
when the oil was cold. At higher oil 
temperatures, the relief valve would 
dump little or no oil. This relief 
valve would also act as protection 
for the auxiliary oil pump in the 
event of complete clogging of filter 


Can Your Plant Benefit From a 


TWO DEFINITE and clearly de- 
fined influences appear to have trig- 
gered a positive trend to multi-fuel- 
fired boilers. Particularly does this 
hold true in the small to medium 
size industrial plant. 

First of these is an extension of 
the age-old fight, on the part of the 
power engineer, to hold the line on 
operating costs. Of equal importance 
to the changing scene is the increas- 
ing availability of more than one 
major fuel, on a competitive basis 
in practically all parts of the U. S. 

As C. F. Hawley of Riley Stoker 
Corporation pointed out recently in 
a paper before the National Power 
Conference, areas of high fuel cost 
usually have more than one fuel 
which can be justified economically. 
This has not always been the case, 
as witness the situation in Florida 
where, for many years, oil was the 
only fuel and at a relatively high cost. 
Now both gas and coal are competi- 
tive with oil, and at least one major 
utility has invested heavily in coal 
burning equipment to produce ap- 
proximately 400,000 kw in one sta- 
tion. California has been in a similar 
situation with oil as the only fuel; 
now natural gas is competitive under 
certain conditions. Even Louisiana, 
long the stronghold of natural gas, 
today faces the competition of coal 
because of the steadily rising cost of 
gas. 

New England, long classified as a 
high-fuel-cost region, is another ex- 
ample of competition between two 
high-cost fuels and a third, natural 
gas, has recently made inroads into 
the electric utility scene. Prices of 
coal and oil have been subject to 
considerable fluctuation over the past 
decade and there have been periods 
when first one and then the other 
held decided price advantage. Plants 
equipped to burn either fuel effi- 
ciently have made substantial fuel 
savings over a period of time. Haw- 


or cooler. There would be no chance 
of damage to the bearings under these 
conditions, because the low pressure 
cut-off switch located at the far mo- 
tor bearing would trip the main 
breaker and take the unit out of 
service. 

This relief valve was installed and 
the oil changed to 225 SSU at 100 F 
rating. After proper adjustment of 
the relief valve, motor amps were 
maintained at the rated conditions 
and the problem was temporarily 
solved. 

It remained, however, to find a 
permanent solution for the condi- 
tions which would prevail during 
winter when ambient temperatures 
would introduce the hazard of mois- 
ture condensation in the lube sys- 
tem. 

Two solutions were readily avail- 


ley quite logically places emphasis 
on the word efficiently and points out 
that too many plants are designed 
on the basis of one fuel, with the 
possibility of burning another in an 
emergency, but not efficiently. There 
have been long periods within the 
past decade when such a plant would 
have lost a substantial saving. 
Efficient and economical use of 
more than one fuel in the past has 
involved considerable additional in- 
vestment for the second fuel. Today, 
however, boilers are available that 
have been designed to minimize this 
additional investment and provide 
for the efficient use of a variety of 
fuels. As Hawley observed, these de- 
signs are based on providing a fur- 
nace which requires no expensive 
alterations when changing from one 
fuel to another. Nature of the com- 
bustion cbtainable is such that the 
same furnace performance is avail- 
able with different fuels. Conse- 
quently the same range of steam 
temperature control is possible with- 
out costly auxiliary equipment. 
Designers problems, when design- 
ing for two or more fuels, begin with 
the furnace, continue with the super- 


able to the operators: 

1. The auxiliary oil pump could be 
operated continuously on the standby 
pump. This will keep the oil in the 
reservoir up to reasonable tempera- 
ture by virtue of the heat delivered 
to the oil from the auxiliary oil pump 
itself and the heat picked up by the 
oil in its flow through the boiler feed 
pump bearings. These latter are 
heated by conduction from the pump 
which is kept warm by circulating 
hot water through it. 

2. Thermostatically controlled im- 
mersion type electric heaters could 
be installed in the oil reservoir to 
maintain it at a desired temperature. 

The first solution was finally 
adopted and the installation has been 
operating satisfactorily since these 
various changes have been incor- 
porated. THE END 


AMulti-Fuel Boiler ? 


heater and proceed through the unit 
to the air heater gas discharge. 
Maintenance of steam temperatures 
over an economical range requires 
care in selection of the amount and 
disposition of superheater surface. 
Amount of required surface varies 
with the different fuels and is usu- 
ally least for natural gas and highest 
for oil, with coal falling in between. 
Hawley points out that there might 
be no economy resulting from oper- 
ating with a second cheaper fuel, 
such as oil, if the superheater surface 
has been designed for coal. This is 
due to the fact the resulting lower 
steam temperatures would tend to 
offset any saving. It is essential that 
the unit be designed for approxi- 
mately the same temperature range 
with all available fuels. This problem 
is simplified by use of intermediate 
radiant surface in the form of a platen 
superheater in the furnace. 

To many a hard-pressed power 
engineer in high-fuel-cost areas, the 
possibility of adding multi-fuel ca- 
pacity to circumvent fluctuations in 
price of first one fuel and another 
may be just the ticket to lower over- 
all operating costs. THE END 





IN THE September 1958 issue 
of POWER ENGINEERING we pub- 
lished an article entitled Figure 
Your Power Lines Quickly and 
Accurately with Lucas Graphs. 
That article described, with typi- 
cal examples, a set of graphs 
that probably constitutes one of 
the most important contributions 
to time-saving in the whole field 
of transmission and distribution 
power line calculations. 





Lucas Graphs Still Available 


We have distributed hundreds 
of copies of the Lucas Graphs to 
readers who requested them, but 
now our supply of free copies is 
completely exhausted. However, 
we are having a second printing 
made and can supply copies 
from now on at $1 per set, with 
quantity prices on request. 

Write the Editor of Power En- 
GINEERING, 308 E. James Street, 
Barrington, Illinois. 
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Powell Pressure Seal Gate Valves offer many superior 

features. A few are: 

e Streamline flow passage makes possible maximum 
flow with minimum turbulence. 

e@ Outstanding simplicity of design, smooth body 
contour and weight reduction assure easier in- 
stallation, greatly reduced insulating costs, and a 
marked saving in space. 


pressure seal 
gate valves 


.. made the 


POWELL 


way 


600, 900, 1,500, 2,500 Pounds 
and Higher—all commercial sizes 


Powell Pressure Seal Valves are also available in 
Globe, Angle and Check patterns. 

For all your valve needs, consult your local 
Powell distributor—or write directly to us. 


THE WM. POWELL COMPANY 
Cincinnati 22, Ohio 
Dependable Valves Since 1846 


POW ELL...world’s largest family of valves 


For more data circle 534 on Pest Card 
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THE JIM THORPE 
POWER PLANT 


at Haskell Institute 
— Architects & Engineers — 
WILSON & CO., SALINA, KANSAS 
— General Contractor — 
Cc. lL, MAHONEY CO., INC., KANSAS CITY, KANSAS 
— Supervision of — 
Construction & Equipment Installation 


BUREAU OF INDIAN AFFAIRS, BRANCH OF PLANT 
DESIGN & CONSTRUCTION, ALBUQUERQUE, N. M. 


Edward A. Poynton, Chief 
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THE HASKELL INSTITUTE—Lawrence, Kansas 


U. S$. Government Indian School operated by 


package steam 


generators 
Washington, D. C. 


Arthur O, Allen, Engineering Advisor 


With an eye for economy and efficiency, the new central heating plant 
at the Haskell Institute is equipped with four multi-purpose Keeler Type 
D K package steam generators. They supply the entire steam needs of 
the several buildings at this U. S. Government Indian School located on 
a 280-acre tract near Kansas City. 

Three of the units are 25,000-lb stm/hr capacity boilers equipped for 
combination oil and gas firing, and the fourth is an 18,000-lb stm/hr 
gas-fired unit. 

A “better efficiency than required” report confirms the wisdom of 
the selection, together with further statements which indicate a 20% drop 
in fuel costs, when firing the new Keeler Type D K units at the same 
capacity as the previous equipment. 

There’s a size and type Keeler steam generator available for your re- 
quirements—up to 200,000-lbs stm/hr—-with the full economy, effici- 
ency, versatility and dependability that has earned Keeler its reputa- 
tion as “builders of better boilers since 1864’! Write or phone for free 


— ESTABLISHED 1864— 
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1959 


March, 


100-200 West St. - 


The Seal of Quality in Water Tube 
Steam Generators 


E. KEELER COMPANY 


Williamsport, Penna, 
— OFFICES IN PRINCIPAL CITIES — 


bulletins, full data and specifications ... 
: XS Peilens — 
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United States Department of the Interior, Bureau of Indian Affairs 
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POWER ENGINEERING 





YOU CAN DEPEND ON WOLVERINE CONDENSER TUBE— 


IT’S MADE THE TUBEMANSHIP WAY 


From Wolverine Tube’s years of experience in 
the heat transfer field has come tubing de- 
signed to meet all needs. 


For example, when retubing surface conden- 
sers or feed water heaters, power engineers have a complete range of Wolverine 
prime surface tubing from which to select exactly the right copper alloy required 
to meet their operating conditions. 


On the other hand, for such specialized applications as combustion air preheaters 
they can specify high-finned Wolverine Trufin Type H/A—the integrally finned 
condenser tube that has an outside to inside ratio of from approximately 8: 1 to 16:1. 


Providing the right tube for all types of applications is, however, but one of the 
many benefits Tubemanship brings to Wolverine customers. Thanks to Wolverine 
Tubemanship you are also assured of tubing that is backed by constant research, 
sound engineering and held to rigid specifications by statistical quality control. 


Next time you order condenser tubing specify Wolverine—be sure of tubing manu- 
factured the Tubemanship way. Write for complete information. 


CALUMET DIVISION 


CALUMET © necLa, ie. WOLVERINE TUBE 





URANIUM DIVISION 


GOODMAN LUMBER DIVISION 
WOLVERINE TUBE DIVISION CALUMET & HECLA, INC. 


adage 17266 Southfield Road 
CALUMET @ HECLA OF CANADA LIMITED 
Allen Park, Michigan 


WOLVERINE TUBE DivISION 
CANADA VULCANIZER & EQUIPMENT CO. LTD. 
UNIFIN TUBE DIVISION Manufacturers of Quality-Controtied Tubing and Extruded Aluminum Shapes 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT. 13 E. 40TH ST., NEW YORK 16, N.Y. 
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POWER ENGINEERING 





REP EAT ORDERS . » » The Best Recommendation 
ror DIAMOND"MULTI-PORT GAUGES 


ALABAMA POWER CO. (3 Plants) «© APPALACHIA | LECTRIC POWER CO. (6 Plants) 
ARIZONA PUBLIC SERVICE CO. (3 Plants) - nq gRKANSAS POWER & LIGHT CO. (3 
ATLANTIC CITY ELECTRIC CO. (2 Pla BALTIMORE GAS & ELECTRIC CO. (4 Plants) « 

BOSTON EDISON CO. (3 Plants) CAROLINA POWER & LIGHT CO. (5 Plants) « CALIF. 
CENTRAL MAINE POWER CO. (2 P ¢ CENTRAL OPERATING CO. (2 Plants) « CENTRAL 
CINCINNATI GAS & ELECTRIC CO. —(3 Plants) « CLEVELAND ELECTRIC ILLUMINATING CO. (4 PI 
COLUMBUS & SOUTHERN OHIO ELE. IC CO. (4 Plants) e COMMONWEALTH EDISON CO. (9 Pla 
CONNECTICUT LIGHT & POWER CO. (2 __ tm CONSOLIDATED EDISON CO. of N. Y. (6 P 
CONSUMERS POWER CO. (3 Plants) /P DALLAS POWER & LIGHT CO. (3 Plants) 
DUKE POWER CO. (6 Plants) « ( FLORIDA POWER & LIGHT CO. (5 Plants) 
re} 40) (c]) Wao). |) eK ® - HOUSTON LIGHTING & POWER CO. (4 PI 
ILLINOIS POWER CO. (2 Plants) « /| “<" INDIANAPOLIS POWER & LIGHT CO. (2 
IOWA POWER & LIGHT CO. (2 Plo ( , KANSAS POWER & LIGHT CO. (4 Plonts) 
LONG ISLAND LIGHTING CO. (3 PI LOUISVILLE GAS & ELECTRIC CO. (2 Plant 
MINNESOTA POWER & LIGHT CO.(3 /4@ } / MISSISSIPP! POWER & LIGHT CO. (2 Plant 
MONTAUP ELECTRIC CO. (2 Plants) re | EW YORK STATE ELECTRIC & GAS CO. (2 
NIAGARA MOHAWK POWER (4 Pi — ° OHIO EDISON CO. (4 Plants) « 
OHIO POWER CO. (4 Plants) ha 4 DKLAHOMA GAS & ELECTRIC CO. (2 Pla 
PACIFIC GAS & ELECTRIC CO. (2 PI \ p/ ELPHIA ELECTRIC CO. (5 Plonts) 
POTOMAC ELECTRIC POWER CO. (5 GM «4 ERVICE ELECTRIC & GAS CO. (5 P' 
PUBLIC SERVICE CO. of INDIANA (4 Plants) Cee PUBLIC SERVICE CO. of OKLAHO 
CITY PUBLIC SERVICE BOARD (SAN ANTONIO) (3 Plonts ¢ SAN DIEGO GAS & ELECTRIC CO. (2 
SO. CAROLINA ELECTRIC & G/ 5O. CALIF. EDISON CO. (6 Plan 


SOUTHWESTERN PUBLIC SERVIC Model BF-3000 shown je page NESSEE VALLEY AUTHORITY 


setts tts wietccNk psig. Miko. ovailable in Model: MP-900 |S ¢CM Ie 8 Bl Mom 
TOLEDO EDISON CO. (2 PlantsIawer =” NITED ILLUMINATING CO. 
UTAH POWER & LIGHT CO. (2 Plants) « VIRGINIA ELECTRIC & POWER CO. (4 Plants) 


Undoubtedly the best recommendation for the Diamond 

“Multi-Port” Gauge is the public utilities that use it and have 

placed repeat orders to equip additional boilers. A few 

of these are mentioned here with a note of the number of DIAMOND POWER 
plants equipped. For the many advantages of the “Multi- [~J-] fei )-\ ie mh an O10) 1-8 
Port”, ask your local Diamond office or write directly to LANCASTER, OHIO 
Lancaster for Bulletin 1174 (Model MP-3000) or Bulletin Dtemeed Spettaliy thehed 6 Widiaak: Cnterie 
20944 (Model MP-900). , 


For more data circle 537 on Post Card 


March, 1959 





*sinoy OM} URYY 
a1OW JOU Ul Sseqn} jo JequInU sues 344 
uBve]> UBD 89M POYyZeU MOU 94} YUM 
(‘pejooo pues uMmop 
qnys SI JejI0q a4} UeyM BUOp a81N0D jo 
SI SULMOTG SIY],) “J9[10q Youe JO} seqny 
Jeqvey Jie 94} yno JZuimoyq JO} sinoy 
xis 03 dn paiinbel poyjeu plo eq], 


MOU Oyj 10f OM) JBAO 4OU “PIO Oy) 4O¥ SUNY KIS 


GOHISW G70 CONISN ASN) 





x14 GALVINWNDOV 


waiw3u wiv , 21 











WOOPGNVH ONIFANIONZ Y3MOd 


“pay ‘Aqoy ‘o> sionposg-oz1epy UBT 
-19uly *40sTAsOd Ng FURL 19MOg F914") » 


‘ysnp pue yse Ay ey} Jo Ivep UMOTG 
SI eqn} ey, “esoy Ite 94} Jo uolenUuy 
-u0d B SB SJB UEey} eqn a4} pu ‘ysNp 
pue Ie 943 Jo yoReqmolq sjyueAeid y100 
Jaqqni ayJ, ‘:peuedo 4900 Ite pesseidui0o 
oy} pue sovid ul Ajuy prey ‘eqn, ay jo 
pue doj ay} ul peovid si asoy ‘asoy Je 844 
JO pue oy3 ut efddiu edid 043 JeA0 peyy 
Sl 4400 Jeqqni YW ‘eqn} 243 jo 443uUE] 
a11}Ue 943 YSNOIY3 UMOP asoy e434 Zulpacdy 
jo sseooid SZuluinsuod-eully 943 seyeU 
-tuiye (4YoJeys 908) poyjeu MoU ey], 
*aqn} Jx9U 94} 03UI pezesul 
pue uMBipyyM A[yoInb aq pjnom asoy 
94} U84} PUB eqn} 9Y} Jo pues 19430 943 
peyovei pey dij e[zzou ey} ueym MOY 
P[NOM Jayx1OM 984} 4B} OS PayIBU sem 
esoy ey], eqn} Jez}vey Ile ue jo 4ySuUe] 
al1jue 84} Ysno1y} pej sem diy a[zzou 
Pep B 4M esoy Ile pesseidw0) 
741 Op 0} pesn am MOY “4SILq “S19[10q 
ay sed G] 000‘¢L 90143 Jno UO si9;veY 
ae ieingn3 Zuluvej ut jueds seuiy 
ey} 3nd sey yorum ‘asn 03 ynd Aj;jUa0 
-81 9ABY 9M POYJOW JeyjOUB 8,d10}] 


»NOUNHEW "M *D AG 


$19}D9p4 Jy 4Djnqny Burups/5 uo oun Bulaps 


‘118 843 YO ynys pue ‘YyzI0j pue 
youqg [eusis ‘ainsseid 84} Yoyo ‘aa[wa IIB 
oy} Uedo 03 Sexe} 31 SB 4SB] SB JayQOUe 
04 8qn} eUO Wl] O03 UBD Ua OM} 943 
400 Zutuedo yoInb & Zutsn Aq pus ‘eqn 
YORE YOOYD 03 998 YE UBY} Sse] See} 4] 


@q nj" 1824 04 285 OF UDY 550) 504Dy WeysAs UOW-OM) 











‘dn piing jou seop ainsseid 
ey} UsYy) ‘YBe] B SBYy eqny 943 J] ‘SsHBea] 
eABYy 3OU SeOpP eqny 943 UeYq} ‘peqzIU 
-pe JZuleq einsseid 03 [enbe yuiod e434 
04 dn seulo0d einsseid ay} J] “e3¥2 94} 
UO pezBOIpUl aInsseid ey} SaAsJesqo a3¥Z 
84} YUM pue JeMO] 84} Je UBP_ ‘peuedo 
St iI’ pesseidwi0od 9843 pues ‘Ajaindes 
PIeq ‘eqn3 ey} jo doy 84} Ul pezesul 
SI e804 JIB 943 YILM YIOD “uv auO Aq 
Ajaindes pjey pus eqn ey} jo pue Jamo] 
84} Ul Pezlesul St a3B3 9y3 YIM YI0D 

“adeZ 
einsseid Jie ue JO} s3unjy peyore 
St yorum of ‘ajddiu edid ‘ul-% 8 Joj 
Pep Jeyj0 ey} ‘esoy Jie pesseiduio0o 
ay} jo oddyu edid ‘ul-5; & 40} palup 
euo ‘sy109 Jaqqni e231", OM} syB], 

:$9qn} Je} 804 
ite JBjNqn, Zuryjse, ul esejuBaApe yweiz 
0} pesn savy om VACI NV S.AUGH 


+ NOUNHEW “*M °D AG 


Seqn] 403;D0},4 Jiy ADjNGnN] se] 0} ADAA 3S_y 


O 


---- fold along this line—outside edges toward you ----- 


WOOSGNVH ONINZSNIONZ Y3IMOd 
U191SAG JAMO DIGNYG BYsBaqay; , 


*yands Jo Zulewwey ynoyyM ‘seul |e 
38 1038M OY JO MOY Apveajs B SBM JI0y], 
“UIB94S 0} POYSeY 39]}NO 943 4B 1azBM 9Y4 
a19YM JUIOd 94} 0} PATBA [01}U0D WHe4s 
ey} Buluedo AjMojs Aq ainjzeseduisy 
13}VM OY} BSBAIDUL 0} BIGe a1EM OM 
i “*yveysedns 
Zap OT ynoqe YUM Q] GZI SI einsseid 
WB94S PUB ] 09 SI einsseid Ja3BM INO 
*sloqvayeid Ile URI 0} pepseu JezVM 
q0y jo satyiquenb e318] 943 SuLAjddns 103 
UOTZNIOS B SB 41 YIM pessaldull sem Je8U 
-13U2 BdLAJes 84} USAW “9Uy pey10M 4] 
‘uZIsep JUSUIOUI-944-jo-inds sty3 yyIM dn 
eulwd | ‘ia}BeYy JazBM 4ORIUOO B oyBUI 
0} JNOYWIP sVM 41 4BYy} ZuLMouy JON 
‘inoy uv ul dn pesn useq savy prnom 
Ajddns 1038 joy Ino ‘I9@ABMOP “SiNOY FZ 
0} ZI UIYIM J838M JOY YIM Bo ysodep 
24} YSBM P[Nod 9M 4B} SN pastApe Je0U 
-[8u9 sdlAJes wojssun{[] eyy, “y1s0dep 
injjns @ YzIM pes3nid sulgdeq sisezevey 
“sid aye wossunf] YNO AO ANO 


@4NSS01d 484DM @WIODI@AO 04 YBnoUe 40016 $s) euns 

-seid ey sD Bucy sD y40m pinoys Ajddns woes Auy 

INT K1ddNS WYBIS MBE ; 
Lay —— 4 








Ae—wousi4 0 US 2 
lad0s waLwe C100 Met —LUNO WALW LOM Me 














+NOSGSVHIIE Tune Ag 


49}D3}4 1930 AA WIDI3¢ 
}2_D}UOS 339911g D Buljow 


“quewljsn[pe [eoL1Q0eIe ey} pue uo} 
-BUIWIBIUOD DeYydsOWZe SB ssuIYyy Yons 
jo Apnjs ysno10y43 & ayeU 0} AlBsse0eU 
eq AvuUl jl SsesBo sou UI 3Ng “Ysniq 
uoqivo 8 Zulsueys Aq Ajduits 3eip 1eddoo 
aNd 0} a[qe useq BABY | ‘A[[BUOISBIID 

“‘queseid Zep punoj 
easy om ‘“juewidinbe pepoy]-AjiAvey 
UO SeYsNiq JeqqNJos JO WsN oy} PeAresqo 
®ABYy OM aleyM SeoR]d suIOS Uy ‘seleyd 
-SOUlJB PeIVUIUIEUOD Ul SeLUspUe} Zep 
@ABY S[eliejeU oytydeis jeinjeu 94} jo 


seysnig ‘seysniq jo sepeis tedoid jo asn 
043 Aq Seip ayy ‘aonper 10 ‘yuaAald 03 
a[qissod aq ABU 41 Ua} ‘9ve13 00} You ale 
ULTJBUIWIBZUOD [BITWIEYD pUB UOIZBIqLA 
jI ““soydsouye peyeutmequos pure ‘Sul 
-4dvs BAISSGOX® YILM ‘UOTJBIGLA BAIssa0 
-x9 Wis Seip Jeddoo pazyeposse savy | 
*JOJSUBIZ [BIOUI JO aje1 
@AISSOOXS 943 03 BINqlIQUOD 03 IveddeE 
S10}B] YVYM BUlUJeJep 0} sUIYoRU 
a4} JO suolyIpuod ayy jo Apnys ajeld 
-W09 B S@A[OAUI 4] “a[dUIIs OS Jou sI Svip 
iJaddod 0} UOoIyNjOs [eNnyoe sy J, *sjoo} 
Jedoid 94} YyIM Sulleyweyo Aq sivq 943 
JO o3pe SZulpee] 10 Zulprer ey} uBap 0} 
SI ‘aSin0d Jo ‘UOTINIOS 4sefdULIs ay, *Y 
{8INd90 4 UsYM OP J UBD JeUM “OH 


"UINUWITUIW St SBIp 94} Bins eq 0} A[[BUOIS 
-8090 SUIYIBU SITY yoeyD pynoys uBuU 
SOUBUSIUIVUL 94} UOZIPUOD sIyy ploAe 
OJ, “18} 00} sseiZ0id 0} pamolje useq 
sey 3vip 1eddoo ay} pouinsse eq A]jensn 
uvd 41 ‘peydBel Useq SBY UOI}IPUOD sIyy 
ueyM ‘IaAWMOY “Seip Jeddoo 0} psoel} 
eq Avul uosvel queiedde Aue ynoyyMK 

Indd90 «4ey} «SIBAOYSeY DIpoweg “y 
{40} youeEM 

0} susis J0q30 Aue oa10y} ay ‘Od 
*[Buliou st 3vip 1eddoo Zuidojaaep jou 
O18 YIIYM SOUIYOVU JO s0URISISel WY 
84} S¥eleyM ‘MO] AleUleI}Xe SI Ss10zeINUI 
-Wl09 UO BOUBISISel WY 94} 3e43 puNo} 
eABy aM ‘Zeip Jeddoo jo sasvo 4soul uy 
‘wy 943 Jo dnpping 94} ‘wnuum ee 
ye daey 10 ‘aAOUIal 0} SB OS 804s Je} ROS 
ysniq 3431] & YIM Al[[eUOIsBOD0 1938} 
-NUIWIOD 94} UBEP 03 SI Zeip Jeddod 0} 
uongnjos Aivioduie} Y “s}sixe uoNIpu0o 
S8ip B Ja4304M [VeAel [[LM SeUTYyOBVUI 84} 
jo umopynys Aue ZuLinp seq 10;e3;nUI 
-Ul09 984} JO Sespe ey} jo uOoNeuUlUIexe 
esop 8 ‘[el9Ued UT “BAJeSqO 03 4;NIWZIp 

Ajeuieljxe ale swojydulAs Ajieg *y 
{40} JNO YoIVM UBT soOURU 

-ojuleu & uBd suojdulAS eum “OH 


*S1Bq 1OJBINUIWIOD 343 Jo AuIgNsos 
asoja Aq ‘uoljedsul [ensta Aq si 3eip 
Jaddoo yajzep 03 ABM jsodulis ayy, “y 
i83SIx9 UOTIpPUOD 
Seip siq} usyM MOUY T Op MOF “OH 


*q9B}UOD SBHVUI 41 SB eZpe ZuIpes] 
84} 0} Sexe [[euls 943 Zulpjem ‘ysniq 
oy} wooly Jeddoo sty} odim Avul seq 
J0ZVINUIWIOD 34} JO e3pe Burpee, oy 
ajqissod e3imb st 31 ‘uoNIpuco sty} Uy 
“SOBjINS [[eUs B az¥uId 03 AzQUENb 4ueD 
-Igns Ul YsNiq 943 JO a0B] 94} 03 pelle] 


POWER ENGINEERING 





er ee ras 


AT LEFT: Installing a 60,000 Ibs/hr unit in a brewery 
ABOVE: A battery of 125,000 Ibs/hr units in a chemical plant 


Vogt engineering advances can save you 
money if you have a steam generating 
problem. Custom-built installations shown, 
are engineered to assure efficient, de- 
pendable steam generation for power, 
process and heating. Our engineering 
staff is available to give effective help 
in the solution of steam generating prob- 
lems peculiar to a wide variety of opera- 
ting conditions. Address Dept.24A-BPE. 


This 400,000 Ibs/hr unit is installed in a leading petroleum refinery Three 40,000 Ibs/hr units serve a medical center 
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CONSTRUCTION NEWS 


Birmingham, Ala. — Alabama Power Company, Alabama 
Power Company Building, has announced that company has un- 
der way the construction of hydro and steam electric generating 
projects representing a total investment of $335,000,000, to be 
made in these and related projects in the period 1958 through 
1968. Among the projects are the complete development of the 
power potential of the Coosa River now partially developed, con- 
tinuation of a large hydro-electric dam and power plant on the 
Warrior River, installation of generating facilities in navigation 
dams on that river, additions to existing steam-generating plants 
and 50°, participation in the construction of the $150,000,000 
Southern ilectric Gonerating Co, steam plant. 


Anchorage, Alaska — Chugach Electric Association, has an- 
nounced that site investigations have been completed for a 
$20,000,000, atomic power reactor here on which work is expected 
to start in 1961. The Atomic Energy Commission will finance the 
installation which will produce about 10,000 kw when completed 
in 1963. The reactor housed in heavy concrete building with a 
steel shell cover will be of the sodium deuterium type and will 
operate on a 200-degree temperature rise in sodium which moves 
through heat exchangers to provide steam for use in power gen- 
eration. A larger plant is planned, if the first unit works out 
weording to plan. The Nuclear Development Corp, White 
Plains, N. Y., will be in charge of construction of the unit. 


Little Rock, Ark. — Arkansas Power & Light Co, Fourth 
ind Louisiana Streets, has plans under way on construction of 
extensive electric transmission lines serving company’s area 
Plans call for the construction of a 90-mile, 230,000-volt electric 
transmission line from company’s power plant at Helena, Ark., 
to Pine Bluff; a 3.8-mile, 115,000-volt electric line; a 6.5-mile, 
115,000-volt electric transmission line in the vicinity of Hope and 
Hempstead Counties. Work will go forward under supervision 
of Ebasco Services, Inc, New York, N. Y., at a cost of $4,182,000: 
$266,000; and $285,000 in their respective order 


New Haven, Conn. — United Illuminating Company, 80 
Temple Street, has announced plans for the construction of new 
generating unit at company’s Bridgeport Harbor Station. Com- 
pany expects to break ground soon for a 165,000 kw generating 
the second installation at this plant. Present plans call for 
the unit to go on line in the fall of 1961, at a reported cost in excess 
of $20,000,000. Financing has not as yet been formulated but 
company plans to initiate the first phase late this year. Capital 
expenditures of the company for 1959 will run about $10,000,000, 
including costs incurred in connection with the start of the new 
unit and for normal additions and improvements to plant and 


unit, 


property 


Tampa, Fla. — Tampa Electric Co, Cass & Tampa Streets, 
has announced that construction has started on a third steam- 
electric generating unit at company’s Gannon Station having 
a capacity of 175,000 kw. Cost of the new unit scheduled for com- 
pletion in 1960 was not announced but company stated that 
future expansion will require expenditures of approximately 
$25,000,000 for the next few years. Construction expenditure 
will be down moderately this year to about $21,487,000 from a 
total expenditure in 1958 of $23,000,000. 


Savannah, Ga. — Savannah Electric & Power Co, 27 W. Bay 
St, has announced that plans are under way for major expansion 
of company’s steam-electric generating capacity. Rapid growth 
within company’s territory has necessitated a better than five 
fold increase in generating capability of the company over the 
past two years. Company has announced plans for the addition 
of No 2 unit at local plant with a capacity of 55,000 kw to be 
completed sometime in 1961. Company has also announced 
proposed plans for a third unit if growth trend continues pro- 
jected for 1964 or 1965. New unit now under construction will 
represent an expenditure of approximately $10,000,000. 


Decatur, Ill. -— Illinois Power Company, 134 E. Main St, 
has authorized plans for the expenditure of $36,000,000 for capital 
improvements in 1959 and involving a figure of $200,000,000 
over the next five year period. $26,800,000 of the total budget 
will go toward increased generating capacity and for improve- 
ments and additions to company system. Largest item in the elec- 
tric budget is the construction of a new generating unit with an 
initial capacity of 225,000 kw to be installed at company’s 


90 


Hennepin Power Station, bringing the utility’s total generating 
capacity to 1,045,000 kw. 


Newark, N. J. — Public Service Electric & Gas Co, 80 Park 
Place, has announced plans for the expenditure of approximately 
$160,000,000 on new construction during 1959. This will mark the 
fourth consecutive year in which the company’s construction 
expenditures have exceeded $100,000,000. Capital outlays for 
1958 totaled about $125,000,000. The company will add 1,220,000 
kilowatts of generating capacity to its lines over the next three 
years to bring company ’s total vapacity to approximately 
3,692,500 kilowatts, an increase of 45% over the capacity at the 
beginning of 1958. C ompany has _ sr construction two generat- 
ing stations, one at Ridgefield, . and the second at Duck 
Island, Trenton, N. J. 


Eugene, Ore. — Eugene Water and Electric Board, this 
city, has announced that the Power Commission has granted a 
fifty-year license for its proposed $19,318,000 Carmen-Smith 
hydro-electric project on the McKenzie and Smith Rivers in 
Lane and Linn Counties. Project to include three dams, namely, 
Carmen, Smith River and Trail Bridge would have an installed 
capacity of 53,500 kw. Simultaneously, the Power Commission 
accepted the board’s voluntary surrender of a license for a pro- 
posed Beaver Marsh project, since the board stated that the 
Carmen-Smith development would be more beneficial. 


Philadelphia, Pa. — Philadelphia Electric Co, 1000 Chestnut 
Street, has authorized an estimated capital expe inditure of about 
$120, 000, 000 for 1959. Part of this amount will go toward com- 
pletion of company’s new Eddystone Station No 1 unit of 325,000 
kw capacity which is scheduled for operation late this year and 
toward the beginning of a No 2 unit of like capacity which will 
be added in 1960. Company has recently placed in operation a 
185,000 kw turbine generator at its Schuylkill Station, doubling 
the electric generating capacity of that plant. 


Aiken, S. C. — The Atomic Energy Commission, 1901 Consti- 
tution Ave, N. W., has announced that construction is under way 
on the Heavy Water Components Test Reactor at the Savannah 
River Plant of the U. 8. Atomic Energy Commission. Of the 
$8,000,000 allotted for the project, approximately $6,400,000, 
will go toward construction purposes and purchase of equipment 
and materials. The experimental reactor will assist the DuPont 
Company in answering numerous questions in a developmental 
study undertaken for the AEC by that company to determine 
the feasibility and economics of heavy-water moderated reactors 
for electric power generation. 


Amarillo, Texas — Southwestern Public Service Co, 418 Polk 
St, has authorized a major construction and expansion program 
of company’s generating and transmitting facilities with the 
following proposed expenditures over a three year period, 
$14,009,000 in 1959; $18,900,000 in 1960 and $17,300,000 in 
1961. These expenditures include the construction of a new 
steam-electric generating unit now under way with an initial 
capacity of 112,500 kw. New plant is expected to go on line by 
mid-1961. Company expenditure on new construction for 1958 
totalled about $11,714,000. 


Milwaukee, Wis. — Department of Municipal Power «& 
Light, City Hall, has plans under consideration for the construc- 
tion of a steam-electric generating plant which will use heat 
exhaust from local incinerator plant operated by the city. Plans 
for the facility are under the supervision of E. A. Schmidt, city 
engineer, and the proposed project, when completed, will cost an 
estimated $2,300,000. 


Correction Note: — In the October 1958 issue, an item on this 
page said that Delaware Power and Light Co has announced 
plans for the expansion of the company’s Indian River Power 
Station at Millsboro, Delaware. The company states that it has 
no plans at present for any further expansion of the station beyond 
the first and second units, as stated in an article just ahead of the 
Construction News page on page 95 of the same issue. The item 
of $25,000,000 for the cost of the ad lition was given in error. 
This was the approximate cost for the first two units. 

On page 90 of the November 1958 issue, an item stated that 
New York State Electric & Gas Co has plans for a new power 
generating station at Somerset, New York. The public relations 
department of that company states that it has released no infor- 
mation to this effect and does not know anything about it. How- 
ever, the source of this item states he has definite information 
that the company has acquired a site there, but had no immediate 
plans for a power generating station. That acquisition undoubt- 
edly gave rise to the report. 

Our apologies for any inconvenience caused by our original 
items, which came from sources that we had no reason to question 
at the time. 
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Here is an all purpose null- 
balance-vector controller for use 
with any pneumatic transmitter. 
Its proportional band ranges from 
2% to 500% without changing 
parts, for quick adaptation to 
changes in process requirements. 
Especially important in high- 
precision control, Republic’s Type 
VC has exceptional sensitivity 
and a narrow dead band (less 
than 0.05%). Its high capacity 
non-bleed pneumatic amplifier 
consumes little air, keeps output 
ample. A selector block permits 
reverse or direct action; local or 
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Base Any 


Of These 





“ON THIS 


For accurate, efficient, 
dependab/e contro/ systems — 
REPUBLIC’S NEW TYPE “VC” 
PNEUMATIC CONTROLLER 


remote pneumatic set point op- 
tional. 

Companion instruments—us- 
ing an identical null-balance-vec- 
tor “‘heart’’—include differential 
pressure, temperature and pres- 
sure transmitters . . . ratio, total- 
izing, multiplying, squaring and 
square - root - extracting relays. 
Many parts are interchangeable 
among the instruments in this 
“family’’. Besides reducing spare 
parts inventory, the similarity of 
components simplifies the task 
of training personnel. 

Let a Republic engineer show 
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you how these instruments can 
help to achieve accurate, effi- 
cient, dependable control systems. 
Republic Sales Offices are located 
in principal cities throughout the 
U.S.A. and Canada. 


Repvustic 
FLOW METERS CO. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY CHICAGO 47, ILLINOIS 
In Canada: Republic Flow Meters Canada, Ltd.—Toronto 
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Manufacturers of electronic and pneumatic 
instrument and control systems for utility, 
process and industrial applications. 








See why ALCOA ALUMINUM makes 


a good design habit 





Requirement: Low-cost, corrosion-resistant heat exchanger material 
Key to Good Design: Specify Alcoa Aluminum Tube and Sheet 


If corrosion resistance, long life, product purity and economy 
are considerations in your heat exchanger application, specify 
aluminum! ALcoa® Aluminum has been solving such prob- 
lems for over 40 years. 

In the petroleum industry, ALCOA Aluminum Tubes serve 
in main column overhead condensers where their freedom 
from fouling and excellent heat transfer properties have 
made them a natural selection. Heat exchangers made of 
ALcoa Aluminum Tube and Plate are used in the production 
of ammonia, nitric acid, vegetable oils, naval stores, naphtha- 
lene, hydrogen peroxide, oxygen and urea. These and other 
processes call for heat exchangers with combinations of high 
strength, excellent sub-zero physical qualities, high thermal 
conductivity, or nontoxic and noncatalytic properties. ALCOA 
Aluminum alloys meet all these requirements. 

As for cost, AtcoA Aluminum Tube is the most inex- 
pensive. fn the common sizes it costs one-third less than mild 
steel, one-half as much as admiralty, and one-fifth that 
of stainless. 

ALcoa Aluminum alloys are ideally suited to a wide range 


of maintenance methods. For relatively soft or loose scale, 
water jets and brushes are usually satisfactory. Wet sandblast- 
ing as well as chemical cleaners may be used effectively. 

ALCOA engineers have worked closely with all segments of 
the process industries for over 40 years, and can help you 
specify the aluminum alloy best suited to your heat exchanger 
and other process applications. ALCoa’s unparalleled expe- 
rience in this field is available to you for the asking. Write to 
the address below, stating your requirements as specifically 
as possible. ALCoa’s development engineers will welcome the 
opportunity to work with you on your problems. 

You can also take advantage of the wide selection of free 
ALcoa literature on aluminum for heat exchangers and other 
process applications. Simply check the booklets you want on 
the coupon and mail to the address below. ALcoa will forward 
your material promptly and without obligation. 

ALCOA is conducting a series of engineering conferences on 
process industries applications of aluminum during 1959 in a 
number of major cities. Contact your nearest ALCOA sales 
office for full particulars and dates. 











For certain processes where corrosive or sensitive materials are 
involved, it is often advisabie to use aluminum for entire heat exchanger 
systems to avoid system corrosion and contamination of the product. 
A typical all-aluminum heat exchanger is shown here. Alloy recom- 
mendations are given in the table opposite. 
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A Midwest utility saved 50 per 
cent on tubing costs by using 
Alcoa Aluminum instead of ad- 
miralty for tubing in this surface 
condenser. Successful operation 
of this unit has led to the installa- 
tion of similar units by other 
utilities. This use demonstrates 
aluminum's economy and super- 
ior resistance to ammonia, car- 
bon dioxide and hydrogen sulfide. 


A battery of all-aluminum heat 
exchangers in a polyethylene 
plant. Selected for initial low cost, 
these aluminum exchangers pro- 
vide freedom from product con- 
tamination as well as desirable 
low temperature properties. 


Alcoa Aluminum Tubing protects color in the worid's largest 
rotary steam-tube drier. The drier measures 10 ft in diam- 
eter by 100 ft long. 


= oe _— 
ae 3 ° 
“~ : 








ge 
Construction of a heat exchanger utilizing Alcoa Aluminum 
Tube. Superior working properties plus the cold-drawing 
method by which Alcoa seamless heat exchanger tubes are 
produced results in close dimensional tolerances and 
smooth inside and outside surfaces. 
Alloy Recommendations for Aluminum Heat Exchanger Construction 
Alcoa Designation ASTM Specification* 

Tubes 3003-H14 

Alclad (inside) 3003-H14 
This all-aluminum deph- Alclad (outside) 3003-H14 
legmator in a large coke Alclad (both sides) osaia 
plant is used for the re- 6062-76 
generation of ammonia Tube Sheets 3004-H112 
liquorina hydrogen sulfide Alclad 3004-H112 clad MG11A 
scrubbing operation. Alu- Alclad pares 
minum tubes lasted five  Baffies 3003-H14 
times longer than steel eosin Alclad sons-4136 clad M1A 
; imi " ‘ 
tubes in a similar use. Shells & Headers 3003-H112 MAY 


Aiciad 3003-H112 clad M1A 
3004-H112 MG1I1A 


§052-H112 GR20A 
§154-H112 GR40A 
Fittings 3003-F M1A as applicable 
6061-T6 GS11A as applicable 
Flanges 6061-T6 GS11A as applicable 
*Only the basic number is shown since Alcoa products are manufactured to the 
latest issue of the specification. The complete number would indicate the year of issue. 


clad GS11A 
MIA 


Aluminum Company of America 
876-C Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature covering Alcoa Aluminum in heat exchanger and other 
applications in the process industries. 


0 10186 Alcoa Aluminum Heat Exchanger Tubes 
0 20437 Aluminum Alloy Heat Exchangers in the Process Industries 


ALC oA 4 0 10460 Process Industries Applications of Alcoa Aluminum 
0 20849 Resistance of Aluminum Alloys to Weathering and Resistance of Aluminum Alloys to 


L 


ALUAAI NU oe Chemically Contaminated Atmospheres 

0 20272 Aluminum Alloys for Handling High Purity Water 
0 20268 Resistance of Aluminum Alloys to Fresh Waters 
1 20935 Designing to Prevent Corrosion 
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S=SSEQUIPMENT NEWS 


1—DATA LOGGING SYSTEM for 
new, existing equipment 


Called APRIL (automatically pro- 
grammed remote indication logging), 
this system is designed for applications 
where accurate centralized data trans- 
mitting and logging systems are re- 
quired. APRIL can be incorporated as 
part of a new supervisory system or 
added to existing installations of com- 
pany’s equipment. It can be used on its 
own channel, or on the supervisory 
channel when required. The system can 
be broadly applied to the pipeline and 
petroleum industries, electric utilities, 
commercial buildings, industrial power 
distribution systems. Claimed more ac- 
curate than previously available equip- 
ment, APRIL converts analog-type 
quantities to a binary code form and 
transmits the information from a re- 
mote location, by means similar to that 
used in manufacturer’s standard super- 
visory equipment. When received at a 
master station, the code is converted to 
decimal] form for visual display or logging 
using an electric typewriter. General 
Electric Co. 


2—WALK-IN ENCLOSURES pro- 

tect men, equipment 
Shelter-Clad Enclosures are designed to 
provide protection against the elements 
for operating personnel and 2000-to- 
5000-v motor control in outdoor in- 
stallations. The enclosures consists of 
two facing rows of company’s Type H 
motor controls bridged by a metal roof. 
Backs of the control cabinets form the 
out side walls of the unit. A 5-ft wide 
aisle extends the length of the enclosure 
which has door at each end. The basic 
unit can consist of any number of facing 
cabinets and any number of pairs of 
cabinets can be added or removed. Cabi- 
nets can also be had without instrumen- 
tation and arranged for office or storage 
use. They can be provided with lights 
and bus ducting can be from overhead, 
below or through the side. Allis- 
Chalmers Mfg. Co. 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
113-114 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











4—ANGLE HEAD DRILLS work 
in tight quarters 


Two angle head pneumatic drills are 
introduced to speed up production drill- 
ing in corners, crevices and other hard- 
to-reach locations. Both are lightweight, 
yet have powerful pneumatic motor. 
Model 400-AA features an all-angle head, 
adjustable through 360 deg. The tool has 
a \4-in. capacity, is 8%4 in. long and 
weighs 234 Ib. Model 400-RA has fixed 
90-deg angle head. This one-hand op- 
erated ‘4-in. capacity drill is 101% in. 
long and weighs 3% lb. Both models 
have handy lever or lock button throttle 
control, three-jawed chuck. They are 
furnished in 600- to 5000-rpm models. 
Airetool Mfg. Co. 


5—INSULATING VARNISH wards 
off fungus damage 
No. 642-AF Fungicidal Insulating Var- 
nish is described as a clear, fast air- 
drying product for protecting electrical 
and electronic equipment. Applied to the 
surface of instruments, transformers, 
printed circuits, ceramic resistors, and 
insulators subject to fungus attack in 
hot, humid climates, it serves to prevent 
growth of fungus which can cause surface 
leakage and potential arc-over paths. 
Because it is water white in color, and 
does not “after-yellow”’ this varnish is 
suitable for application over stamped or 
painted numbers, manufacturer notes. 
Schenectady Varnish Co., Inc. 





3—INSULATION RESISTANCE TESTER for step voltage testing 


This rectifier-operated Megger Insula- 
tion Tester is intended for making step 
voltage tests on insulation of electrical 
equipment in the higher voltage ranges 

. rotating electrical machinery rated 


230, 440, 550, 2500 v a-c and d-c, wiring 
installations and cable with smaller 
conductor sizes and insulation rated 600 
v, dry type transformers, others. The 
instrument features a single range of 
0-10,000 megohms for six voltages. 
Manufacturer points out that recent 
electrical maintenance practices indicate 
value of testing insulation with d-c 
voltages at levels somewhat higher than 
peak value of the rated a-c voltage of 
equipment being tested. The technique 
involves application of two or more d-c 
voltages and critical observation of any 
reduction of insulation resistance at the 
higher voltage. Excellent voltage regu- 
lation characteristics and high sensitivity 
are claimed for this instrument. The six 
output voltages are 500, 750, 1000, 
1500, 2000, and 2500 v. Details are in 
Bulletin 21-20a. James G. Biddle Co. 


6—FANS for mechanical draft, 

heavy duty use 
Incorporating an advanced airfoil, back- 
ward curved blade design, the Type F 
Dynafoil Fan is reported particularly 
adaptable to mechanical draft and heavy- 
duty applications. The wheel is built 
with 12 aerodynamically shaped blades 
which, in combination with the stream- 
lined contour of the inlet, permits a con- 
tinuously smooth flow of air through 
the fan. Turbulence is consequently 
minimized, it is pointed out, making the 
fan efficient and quiet. The fan comes in 
13 sizes for mechanical draft and in 
Class II, III and IV for heavy duty in- 
dustrial applications. The fans are also 
suited for air conditioning systems, tun- 
nel ventilation. Catalog $05 gives de- 
tails. Clarage Fan Co. 


7—FREE-ALIGNING COUPLING 

features design simplicity 
No nuts or bolts are used in the con- 
struction of this free-aligning coupling, 
described as so simple in design that 
machinery can be connected with a 
screwdriver. Halves of the coupling are 
joined and transmit thrust through heli- 
cal, wire springs which are held in place 
by snap or split rings. The coupling oper- 


~ 
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ates in either direction of rotation and 


can be installed vertically without any 
parts change. The coupling is shock ab- 


sorbing, company says, and permits 
maximum misalignment because it trans- 
mits torque without end thrust, even 
under load. Coupling has load factor of 
7:1, is available in any size, but is 
standardized in three series — light, 
medium and heavy, with shaft sizes 
ranging from 2- through 12-in. diam. 
Automatic Mfg. Co. 


8—NEUTRALIZING AMINE for 
steam condensate systems 


Neutrameen is a water soluble neutraliz- 
ing amine prepared so as to have no 
flash point, and is for use in the control 
of carbon dioxide corrosion in steam 
condensate systems. Neutrameen is 
blended as a liquid, and supplied in steel 
drums and pails. Betz Laboratories, Inc. 


9—HAND SINKER permits dry, 
dustless drilling 


The LHV45 is announced as a dry, dust- 
less drill, approved by the Bureau of 
Mines. It is designed to improve work- 
ing conditions for operators and elimi- 
nate dusty conditions during plant re- 
modeling — allowing drilling near ma- 
chinery where dust damage could be 
costly. Steel sticking is practically elimi- 
nated, according to manufacturer, be- 
cause cuttings are collected as drilling 
progresses. Cuttings are drawn into five- 
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Best combination for throttling—Crane plug 
type seating and Crane seating materials. 


Surprising savings for this power plant 
with Crane bronze throttling valves 


with plug type disc. Most of the time 
these Crane valves have been operating 
at less than half-open. 

Yet, at every inspection to date, they’ve 
been found O.K.—no seat damage .. . no 


At least once a year, this power plant of 
a leading machine tool builder was replac- 
ing the valves in the %-inch continuous 
blowdown lines on its 60,000-pound boiler. 

They were high-priced valves, but they 
couldn’t take the continual throttling 
service. The seats cut out rapidly... 
blowdown regulation was lost... valve 
costs kept rising. 

Thirty-one months ago this plant re- 
placed the short-lived valves with Crane 
No. 212P, 200-pound bronze globe valves 


loss of regulation ...no maintenance 
needed. Another proof of the economy of 
Crane quality! 

To cut your valve and piping mainte- 
nance costs—on steam or any fluid—call 
in your local Crane Man. He has more 
to offer in money-saving piping materials. 


COST-SAVING IDEAS 
FOR YOU in this free 36- 
page book of “Valve Per- 
formance Facts." Get your 
copy from your Crane Man 
or write to address below. 


CRAN E. VALVES & FITTINGS 


PIPE © PLUMBING « 


KITCHENS e 


HEATING « 


AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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hole CRD or Vac-Nu-Matic bits, through 
hollow drill steel, into the drill chuck, 
and out the side of the chuck housing. 
The cuttings do not go through the drill, 
it is noted, nor do they come into contact 
with its working parts. 

Designed to operate with the LX-1 
automatic dump dust collector tank, 
the drill is of medium weight (56 Ib) and 
has a l-in. hex by 4%4-in. chuck. Drill 
and collector tank operate at 80 to 90 
psi. The tank weighs only 45 lb, and its 
door can be operated remotely from the 
drill throttle valve, allowing drilling of 
many holes without emptying the tank. 
LeRoi Div., Westinghouse Air Brake Co. 


10—VOLT-OHMMILLIAMMETER 


has many test applications 
Increased range and ruggedness in a 
smaller size are features announced for 
the Weston Mark II Analyzer, Model 
980. This sensitive and sturdy volt-ohm- 
milliammeter is engineered for a wide 
range of test measurement applications 
in the electrical and electronic fields. It 
has a d-c sensitivity of 20,000 ohms/volt, 
and an a-c sensitivity of 1000 ohms/ 
volt. It is claimed to offer accuracy with- 
in 2 per cent full scale d-c and 3 per cent 
a-c. A single dial control simplifies range 
and function-switching. Company’s Cor- 
mag mechanism protects the instrument 
against magnetic disturbances, and elec- 
trostatic shielding is provided to assure 
accurate measurements at high d-c 
voltage. The analyzer sells for around 
$45.00. Optional extras include high 
voltage probes which can measure volt- 
age up to 20 kv at 50 microamperes or 
less, and a tilt stand and cover. Weston 
Instruments Div., Daystrom, Inc. 


11—WATER CHILLERS offer de- 
sign improvements 


Packaged water chillers in the redesigned 
Type CD line come in nine sizes from 20 
to 125 hp for air conditioning or in- 
dustrial cooling applications. The new 
design retains copper tubing with a star 
shaped aluminum insert within the evap- 
orator. According to manufacturer, this 


tubing configuration has more than 
double the heat-transfer surface of plain 
tubing and adds 25 per cent more cool- 
ing capacity per cubic foot of chiller size. 
Among new features is a capacity con- 
trol actuated by crankcase suction pres- 
sure. The compressor is directly driven 
by an electric motor through a flexible 
coupling. This high-speed compressor 
lets the unit be more compact and re- 
duces weight. Trouble indicator lights 
are an added feature. Should an ab- 
normal condition cause the unit to cut 
off on any of the four safety controls, the 
appropriate light will identify the source 
of the trouble. Wiring is color coded 
throughout. American Blower Div., 
American Standard. 
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12—PIPE INSULATION of rigid 
cellular glass 


Foamglas Stay-Dry Pipe Covering is a 
low-cost rigid cellular glass insulation 
for piping applications from 35 to 350 F. 
According to manufacturer, production 
economies permit offering this vapor- 
proof, incombustible Foamglas cover- 
ing for about the same cost per linear 


foot as other commercial pipe insula- 
tions. The material comes in 24-in. 
lengths, factory-wrapped with a dual 
purpose kraft and aluminum foil lami- 
nate. The white laminate serves as a 
tough protective jacket and has an at- 
tractive finished appearance, or it can 
be painted with a water-base paint. 

ase and speed of installation are 
stressed. Due to high compressive 
strength of Foamglas, the covering can 
be installed before or after hanging the 
pee. Hangers can go around an insu- 
ated pipe section without compressing 


the insulation, it is stated, and it is not 
ge to prime the pipe before ap- 
the 


plyin covering. The section opens 
engthwise and fits around the pipe. 
The overlapping longitudinal seam of 
kraft-foil laminate is sealed with lapping 
cement and banded. End joints are 
sealed with vapor barrier strips fur- 
nished. The covering comes in nominal 
thicknesses of 1 and 1} in. for %- to 
6-in. steel pipe or copper tubing. Pitts- 
burgh Corning Corp. 





13—FLEXIBLE CONDUIT comes in 


three types 
Liquatite Type L. A., with continuous 
copper wire in the core, carries Under- 
writers’ — as required in various 
code specified installations, says manu- 
facturer, and Liquatite Types H. T. 
and L. T. both meet J. I. C. specifica- 
tions. The former is designed to with- 
stand temperatures to 220 F; the latter 
is for general duty neg » All 
types are made from heavy, spirally- 
wound, square-locked galvanized metal, 
either cord or wire packed for consistent 
bending diameters. The extruded poly- 
vinyl jacket protects against oil, chem- 
icals, water, corrosive fumes and other 
conditions. Liquatite comes in payout 
cartons or reels, in black or gray. 
Electri-Flex Co. 


14—GATE VALVE is easily dis- 
mantied and reassembled 


Two valves added to company’s line of 
bronze industrial gate valves feature 
union bonnets which permit frequent 
dismantling and reassembly for inspec- 
tion and service. The union design pro- 
vides added strength at the bonnet joint, 
company says, in addition to making a 
leaktight joint. When the union ring is 
pulled down, body and bonnet mating 
surfaces come together for a tight seal 
that cannot become loosened during ordi- 
nary operation, it is claimed. The rising 
stem valves are made in sizes from \% 
through 3 in. in pressure ratings of 125 
WSP — 200 WOG and 150 WSP — 300 
WOG for steam, water, air, gas, gasoline 
or oil. With discs in full position, valves 
can be repacked under pressure, it is 
noted. Ohio Brass Co. 


15—ENGINE GENERATOR for 
portable electric power 


The Winco Mite weighs only 89 lb and 
is designed to deliver 1500 w of portable 
electric power for a-c and a-c/d-c port- 
able tools. The engine generator is 
equipped with an automatic idling con- 
trol which brings the engine to full speed 
when power is called for, otherwise the 
engine runs at a slow idling speed to save 
fuel and reduce engine wear. It is pow- 
ered by a recoil starting four-cycle en- 
gine. Under $350. Wincharger Corp. 


16—SKETCHING TOOL with 
“built-in” drafting aids 


The Proco Rule, a rolling ruler, takes 
the place of all drafting tools for small 
drawings, says manufacturer, yet it can 
be carried in the pocket ready for use 
on any flat surface. It requires no ad- 
justments and there’s nothing to put to- 
gether. It is explained that the roller 
construction carries the rule in a straight 
line, keeping the edge parallel. A scale on 
each end permits spacing of parallel 
lines, company notes, and there is no 
side play which permits lines perpendic- 
ular to the edge to be drawn. It contains 
a protractor and this, combined with 
the rolling action, is designed to enable 
drawing angles faster. It also contains a 
template for small circles and provides 
a method for making larger circles up to 
6-in. radius. Its overall size is 6-by-2-by- 
14 in. Fullerton Engineering Sales Co. 


17—MOISTURE MONITORS with 
high-pressure capabilities 


Moisture monitors in the Type 26-350 
series are claimed capable of rapid and 
accurate measurement of trace quanti- 
ties of moisture in gases, gaseous mix- 
tures and vapors at sample pressures 
to 10,000 psig. Applications for the in- 
struments include testing moisture in 
pneumatic control systems and bottled 
cylinder gases; determining water con- 
tent in chemical process streams; testing 
of natural gas; monitoring of hydrogen 
feed in ammonia plants; measuring of 
dryer performance on compressors. They 
will accommodate high-pressure gases, 
such as air, hydrogen, nitrogen, oxygen, 
natural gas, hydrocarbon vapors and 
helium. One instrument is rated for 
use at sample pressures to 3500 psig, 
another those to 6000, and a modified 
version for those to 10,000 psig. 

Based on an electrolytic process the 
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monitors cover a dynamic range of 1 to 
1000 ppm, and are reported virtually 
independent of variations in sample 
composition, since the electrolysis is spe- 
cific to water. Each instrument has a 
built-in high-pressure regulator, high- 
and low-pressure sample bypass, adjust- 
able flow-control system, and plug-in 
electrolytic cell. Bulletin 1855 gives fur- 
ther information on the instruments. 
Consolidated Electro-dynamics Corp. 


18—750-HP PACKAGE BOILER 
offers compactness, efficiency 


Announced as the highest capacity fire- 
tube boiler package boiler, this unit is 
designed to deliver 26,000 lb of steam 


per hour at over 80 per cent efficiency. 
Because of the Cyclonic combustion 
principle incorporated in its design, this 
boiler is claimed no larger than most 500 
hp package generators; its overall di- 
mensions are 28-by-9 }4-by-10%4 ft. While 
designed for heavy oil or gas, the boiler 
can use LP-gas, light oil. Cyclotherm 
Div., National-U. 8S. Radiator Corp. 


19—ALUMINUM PIPE utilizes va- 

riable wall principle 
Unistrength Pipe is described as a low- 
cost, seamless, one-piece pipe combining 
thin walls with a standard wall thickness 
at pipe ends. The resulting weight reduc- 
tion is claimed to have lowered costs, 
narrowing considerably the price gap 
between aluminum and steel. At the 
same time, manufacturer says, variable 
wall principle strengthens joints, usu- 
ally the weakest link in a piping system, 
by concentrating metal at pipe ends. 
The pipe is adaptable to all joining 
methods, and is available in 40-ft 
lengths with 40 wall thicknesses at the 
ends, permitting the use of standard 
aluminum fittings and flanges. Alumi- 
num Co. of America. 


21—BATTERY CHARGERS offer 
improved voltage control 


These silicon-rectifier battery chargers 
are announced as providing the most ac- 
curate voltage control available for 
stand-by batteries. Using an electrical 
rectifying system for converting alter- 
nating current directly to the direct cur- 
rent required for charging, the units are 
controlled by a magnetic amplifier with 
a sensing control circuit which serves to 
automatically maintain proper charging 
voltage at battery terminals. The charg- 
ers are for use with stationary batteries 
in electric utility service, in emergency 
power and lighting and in other float- 
charge battery applications requiring 
accurate charge control. 

These silicone rectifying units main- 
tain high electrical efficiency even under 
light electrical loads, says manufac- 
turer, and voltage regulation within +1 
per cent extends over complete range de- 
spite input variations up of + 10 per 
cent. The chargers come in 27 basic 
models for use with batteries having 11 
to 62 cells. Single- and three-phase units 
are available, having an output range 
of 1 to 400 amp. All models have volt- 
meters, voltage adjusting potentiome- 
ters and an a-c failure alarm relay, and 
all have 24-hr adjustable timers. Exide 
Industrial Div., The Electric Storage 
Battery Co. 


22—AIR MOTORS designed for 

heavy-duty applications 
Five-cylinder, radial air motors in the 
new Pistonaire line are announced as 
combining high starting torque and sus- 
tained load-lugging ability with a simple 
throttle valve control that allows in- 
stant starts and stops, unlimited re- 
versibility and infinitely variable speeds. 
Repeated overloads or stalls cannot 
harm them, says manufacturer, and they 
operate safely in explosive, damp, hot or 
corrosive atmospheres. 

Ratings range from 11! to 20 at 90 
psi. Direct drive models turn at 400 to 
800 rpm at rated horsepower with stall 
torques from 225 to 162 ft-lb. They are 
available NEMA D flanged; flanged with 
15-in. diam bolt circle; and foot mounted. 
Weights are 230 to 289 lb. Geared drive 
foot-mounted models come in five gear 
reduction ratios from 4.1:1 to 21.5:1. 
Output shaft ranges from 19 to 200 rpm 
at rated horsepower, with stall torques 
of 4837 to 648 ft-lb are announced, with 
weights from 485 to 495 lb. Joy Mfg. Co. 





20—PORTABLE KIT for low cost 

test of insulating oil 
This portable oil test kit is offered for 
making on-the-spot checks of the con- 
dition of insulating oil in electrical ap- 
paratus. It offers a quick method of 
determining, right at the installation, 
the extent of sludging (acidity and polar 
contamination) in the oil. No technical 
training is necessary to make and inter- 
pret the tests, which, although claimed 
accurate, are not presumed to take the 
place of laboratory evaluation of the oil. 
Periodic spot checks determine when 
such laboratory tests are necessary, it 
is pointed out. 

The kit costs around $15 and includes 
filter paper, medicine droppers, acidity 
indicator, buffer and polar compound 
indicator and instructions, supplied in 
steel carrying case. Tests are simple. A 
sample of oil is removed from the 
transformer and eye-dropped onto filter 
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paper, and the necessary indicator added. 
Comparison of the color and pattern of 
the spot with standard “‘spots”’ supplied 
in the kit shows the condition of the oil. 
Allis-Chalmers Mfg. Co. 


23—POSITIONING SWITCH “re- 
duces control action lag 


Faster and more reliable remote control 
of pneumatically-operated processes is 
possible with this positioning switch, 
manufacturer announces; it eliminates 
lags between switch and actuator mecha- 
nism. The switch is 20 per cent smaller 
than company’s earlier models. It is used 
primarily for remote control of pneu- 
matic valves or damper motors. Turning 
the knob increases or decreases flow of 
compressed air to these devices, opening 
or closing them to desired position. Ac- 
cording to manufacturer, hysteresis, or 
the lag between a switch position change 
and corresponding air pressure change, 
is eliminated in this switch by use of a 
responsible ball valve instead of a needle 
valve. The switch is available for flush 
or surface mounting. Further informa- 
tion on the switch is provided in Bulletin 
357-3 and Technical Data Form P-75. 
Powers Regulator Co. 


24—BLOW-OFF VALVE for me- 
dium pressure service 


The Yarway Unit Tandem Valve, for 
boiler blow-off pressures to 665 psi, 
basic rated pressure 400 psi, is an- 
nounced as offering all features of the 
original Yarway Unit Tandem Blow-off 
Valve and at a competitive price. A 


forged steel block forms a common body 
for both hard seat blowing valve and 
seatless sealing valve. The former is of 
the Welbond type with integral welded 
stellite seat. According to manufac- 
turer, this design permits no leakage 
between seat and body. Valve stem is 
Type 303 stainless steel. Parts in the 
seatless sealing valve are interchangea- 
ble with company’s Type B Seatless 
Blow-Off Valves. Tandem valves in the 
new medium pressure line are available 
with flanged or welding ends, right- or 
left-hand assembly Bulletin B-435, Sup- 
plement A provides details on these 
valves. Yarnall-Waring Co. 


25—UNIT HEATERS, gas fired, 
available in 10 sizes 


These unit heaters, in 10 sizes from 
25,000 .to 250,000 Btuh, incorporate a 
contoured aluminized steel heat ex- 
changer design with combustion occur- 
ring within individual tubes for maxi- 
mum heat transfer. They have auto- 
matic safety controls and are available 
for use with manufactured, natural, 
mixed, liquid petroleum gas and liquid 
petroleum gas-air mixtures. Cast-iron 
air adjustment shutters control primary 
air to the gas flame, and adjustable 
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SET A SOO TO 1000 HP AIR COMPRESSOR IN THE CORNER 
OF YOUR PLANT... almost as easy as this 


IF YOUR EXPANDING PLANT FACILITIES are requiring 
more compressed air . . . and putting a squeeze 
on plant space, here’s the answer . . . the new 
Joy WN-224 compressor. Because of its compact 
semi-radial design, the WN-224 is delivered as a 
package—completely assembled—ready to go. Just 
bolt it down, connect power, water, and air lines 
... and you're ready for long, continuous service. 
This is the only true “package” compressor avail- 
able in these capacities . . . 2418 to 6048 cfm... 
horsepower ratings from 350 to 1000. 


JOY “ EQUIPMENT FOR INDUS 


wee ie 
Industrial 
Compressors 


Write for FREE Bulletin 
179-56C 


AND THE WN-224 SOLVES YOUR SPACE PROBLEMS... 
it can be installed where no other compressor of 
equal capacity will fit. Instead of long, horizontal 
units on massive foundations, the Joy WN-224 
has four cylinders arranged semi-radially around 
the frame. This compact, balanced arrangement 
assures smoother running, gives longer service 
with far less maintenance. Get the whole story 
on the WN-224 from Joy Manufacturing Company, Oliver 
Building, Pittsburgh 22, Pa. In Canada: Joy Manufac- 
turing Company (Canada) Limited, Galt, Ontario. 


wew | 6666-179 


TRIAL PLANTS ...FOR ALL INDUSTRY 


ei oe | 


Fans and 
Blowers 


Electrical 
Connectors 


| 
| 
— | 
| 
| 
| 


Conveyors 
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CHECK @&e 


Hdvantager off 
GOODALL uber 
EXPANSION JOINTS 


Goodall Expansion Joints have not only the advan- 
tages stemming from the natural characteristics of 
rubber for all types of installations, but, what's more 
important, they have back of them Goodall's engi- 
neering skill, manufacturing experience and reputa- 
tion for quality that give added assurance of excep- 
tional service under all conditions. 


BF easier TO INSTALL... 


Goodall Rubber Expansion Joints 
are quickly, easily installed on new 
construction or as replacements. They 
are light in weight to facilitate han- 
dling, with short face-to-face dimen- 
sions for easier application where 
space is limited. Retaining rings are 
quickly aligned and bolted. No gas- 
kets are required. 


BF responsive TO MINIMUM PRESSURE... 


With Goodall Rubber Expansion Joints only the slightest pressure is required 
to create movement in any direction. Result—stress on metal pipe or other 
member is eliminated or, at most, reduced to an absolute minimum. 


many SIZES...HIGH WORKING PRESSURES... 


Goodall Rubber Expansion Joints are available in sizes from ¥" to 96" 
1.D., in all required styles and constructions. Working pressures range up 
to 125 P.S.l. for Pressure Joints, and to 90 P.S.I. for Vacuum-Pressure 
Joints, depending on size. 


BF oncer SERVICE LIFE... 


Goodall Rubber Expansion Joints last longer in service because of inherent 
characteristics of the material from which they are made. There is no 
embrittlement . .. continuous movement (flexing) actually keeps the rubber 
joint “alive”. There is no corrosion or electrolysis. Resistance to abrasion is 
exceptionally high. Replacement costs are lower. 


“If it’s GOODALL, it MUST be Good” 
Contact Our Nearest Branch or Write for Catalog 


HOSE + BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL Ribber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 


Standard of Quality—Since 1870 


BRANCHES 
IN CANADA 
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louvers permit variation of discharge 
air to suit installation requirements. 
Fan motors are rated at 115-v, 60-cycle, 
single-phase current and have automatic 
reset-type thermal overload protection. 
The seven smaller units have a perma- 
nent lubricated shaded-pole motor, the 
larger units, permanent capacitor mo- 
tors requiring lubrication. Sturtevant 
Div., Westinghouse Electric Corp. 


26—STAINLESSGATEVALVE 
fitted with a split wedge 


Made of Types 316 and J-20 alloys 
suited to a wide range of corrosive con- 
ditions, these valves are fitted with a split 
wedge of ball-and- 
socket design which 
automatically adjusts 
to the tapered seating 
surfaces. The discs, 
revolving freely in the 
— e carrier, produce 

self-cleaning action 
on 4° seat which is 
claimed to reduce pos- 
sibility of galling and 
seizing. Among other 
features are two-piece 
packing gland design 
said to eliminate bind- 
ing of the follower 
when gland bolts are 
tightened unevenly, 
and chevron-type Tef- 
lon packing, body of 
through-port design. Size range of the 
150-Ilb flanged end valve, Fig. 1327, is 
from \% to 8 in.; of the 200-lb screwed 
end valve, and the Fig. 1326 valve, from 
14 to 2 in. Jenkins Bros. 


J - 


27—LIQUID ALUMINUM casts 
without heat or pressure 


Deveon F-2, is announced as a liquid 
aluminum, similar to company’s Dev- 
con F, an aluminum putty containing 20 
fren cent plastic. Devcon F-2 becomes 

uid upon the addition of a hardening 
samt, manufacturer states, and 2 hr 
afterward the material becomes a dur- 
able, metallic mass similar in appear- 
ance to aluminum or steel. Devcon F-2 
is reported to have excellent physical 


properties (compression strength 20,000 
psi) and to be unaffected by most oils, 
chemicals and solvents. It bonds alumi- 
num, steel, bronze, wood, ceramic and 
other materials to itself or to each other, 
company notes. It is described as non- 
shrinking and non-expanding and as 
having good abrasion resistance. It can 

drilled, tapped or otherwise ma- 
chined with metal- -working tools. Appli- 
cation suggestions include filling of holes 
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Spence ET124 Temperature Regulator 


No engineer has to be told that down- 
time of regulating valves is costly—and 
a nuisance. 

Nowadays the men who keep these 
valves operating want to make sure 
they aren’t stuck with a maintenance 
headache for the life of their valves. 
That’s why we are outlining this sim- 
ple check list which covers three im- 
portant features which keep mainte- 
nance costs down. 

1. Stuffing boxes are probably the num- 
ber one time consumer in valve main- 
tenance. No matter how you figure it, 
repacking stuffing boxes is costly. 
That’s one reason Spence uses a “bal- 
anced” diaphragm construction which 
eliminates stuffing boxes. Simple stem 
guiding and large metal diaphragm op- 
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eration reduce sticking and binding to 
a minimum. 

2. Another problem is replacement of 
seats and discs when they’ve been cut 
by steam. Today you can forget about 
this problem entirely by insisting on an 
unconditional guarantee against wire- 
drawing. Spence, for instance, uses 
SECO Metal seats and discs and gives 
such a guarantee. 

3. Any valve designed to control tem- 
perature and pressure within tight lim- 
its can be affected by dirt in the steam 
lines. You can’t get a guarantee against 
this, but you can specify a valve that 
makes trouble shooting easy. Here’s 
the tip: 

Make sure your regulating valve is con- 
trolled by an external pilot. If trouble 
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develops, it is easy to find out if it is in 
the pilot or the main valve with a sim- 
ple test. 
If the trouble is in the pilot, you can 
remove it without taking the main 
valve out of the line. 
The quickest way to get the regulator 
working again is to install a spare pilot. 
This is easy—and in the Spence design 
it is not expensive to carry spare pilots. 
Spence pilots fit all sizes of Spence 
main valves. 
These maintenance advantages plus 
other advanced features are available 
in a wide range of Spence automatic 
regulating valves. For more informa- 
tion write for the Bulletin TE. 
SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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PRODUCTIVE MAINTENANCE 


based on Accurate 


MEGGER* 
TEST RECORDS 


...an integral part of 


Electrical Operations Everywhere 


Throughout industry Megger Instruments 
have earned the distinction of being the 
most widely accepted devices for making 
electrical resistance measurements. They 
are the universally accepted instruments for 
preventive maintenance programs and the 
regular maintenance of electrical equipment. 


Periodic Tests with 
Megger® Testers 


By their periodic use, and from the records 
of their measurements of the insulation in 
all important equipment, trouble may be 
anticipated and avoided, and production 
stoppage and losses reduced. 


BIDDLE PRACTICAL TECHNICAL 
ASSISTANCE HELPS MAKE 
PRODUCTIVE MAINTENANCE 
POSSIBLE 


Over forty years of experience in the field 
of electrical testing is represented in the 
manuals, bulletins, and other technical 
literature published by the Biddle Company. 
These are some of the extras you get with 
your purchase of a Megger Instrument. 
Practical engineering assistance is always 


available without obligation. 


WANT PRACTICAL HELP? 


A collection of reference material designed 
to be helpful in setting up and inter- 
preting a practical testing program may 
be had for the asking—request File 21 - PE. 


JAMES G. BIDDLE CoO. 


1316 ARCH STREET « PHILADELPHIA 7, PA. 


ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS 
LABORATORY & SCIENTIFIC EQUIPMENT 
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in castings and holes drilled incorrectly, 
and building up of worn sections on cast 
or machined parts. Trial kit containing 
four 1-b units and necessary components 
costs under $12. Devcon Corp. 





Reader Service Cards on pages 
113-114 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











28—CONTROL BY-PASS lets op- 
erator ‘take over” temporarily 
For use with company’s indicating pneu- 
matic controllers, this four-position con- 
trol by-pass is offered as an option with 
the USG Pilot, a controller which can be 
used for temperature, pressure, liquid 
level and other process variable applica- 
tions. Its prime function is to provide a 
means of cutting off controller air to 


valve (or damper etc.) and for position- 
ing the valve manually, as may be neces- 
sary during process start-ups, process up- 
sets requiring manual rebalancing, serv- 
icing of controller etc. The unit is de- 
signed to permit “‘bumpless”’ transfer 
from manual to automatic control 
letting the operator match output pres- 
sures from controller and manual regu- 
lator so that no difference exists. 

The four switch positions of the con- 
trol by-pass are: service position; test 
position; manual position (for normal} 
manual control applications); and auto- 
matic position (for normal automatic 
control). One indicating gage on the 
switch panel serves for comparison and 
matching of the two output signals. 
United States Gauge, Div., American 
Machine and Metals, Inc. 


29—SOLID FILM LUBE operates 
in oil, and grease 


Claimed to increase the wear life of 
moving parts operating in oil and grease, 
this solid film lubricant, No. 4856, has 
two distinguishing features. First, it 
contains small particles of lead, tin and 
graphite, known for ability as bearing 
materials. Second, its semi-porous na- 
ture absorbs oil and acts as a reservoir 
against metal-to-metal contact under 
high loads and especially during long 
shutdown periods, manufacturer points 
out, and it is compatible with additives 
in modern oils and greases. Bulletin 
2056 gives details. Electrofils, Inc. 
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J&L welded boiler tubing is being used by Wickes Boiler Co. for a wide variety of products, including these boiler pressure assemblies. 


“We can rely on J&L welded boiler tubes to 
have uniformly sound physical properties” 


“They meet all of our rigid production 
and quality control requirements,” 
says Wickes Boiler Company official 


The Wickes Boiler Company of 
Saginaw, Mich., a division of the 
Wickes Corp., has found J&L elec- 
tric-resistance-welded pressure tub- 
ing to be well adapted to its needs, 
reports D. H. Barnes, division 
president. J&L boiler tubing has 
been used in a wide variety of Wickes 
products, including the newest 
Wickes Type-A water tube steam 
generator, the largest shop assem- 
bled generator of its type ever built. 
This generator is now in use in a 
large steel plant. 

Wickes has custom-designed and 


built boilers—featuring J&L pres- 
sure tubing—for a variety of instal- 
lations, including hospitals and 
chemical refineries, schools and auto- 
motive plants, military posts and 
food processors. 

If your firm makes a product in- 
volving pressure tubing, investigate 
J&L’s service-proven steel tubing. 
J&L pressure tubing has been used 
for closed-type feedwater heaters, 
industrial hot water heaters, cooling 
water heat exchangers, and package 
steam generators, to mention only 
a few applications. 

For more information, call your 
J&L representative. Or write to 
Jones & Laughlin Steel Corp., 3 
Gateway Center, Pittsburgh 30, Pa. 


The exciting new J& L 


Jones & Laughlin Steel Corporation 
STEEL 


PITTSBURGH, PENNSYLVANIA 
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Uniformly sound physical properties in 
J&L welded boiler tubing eliminate bend- 
ing problems and assure trouble-free 
assembly of tubular components. 
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MULTIPLE TUBE HARNESS 


cuts installation costs 
bends without distortion 


solves instrument line corrosion problems 


FLEXIBILITY—that’s the word for 

Dekoron Met!l-Cor. It’s easy to handle, AA 
can meet any design requirement— 

and it’s highly corrosion resistant, too. 


FIRST, Metl-Cor’s exclusive Extru-Loc construction 
makes it easy to bend with no tube distortion. 


SECOND, the Met!l-Cor design is flexible. You can specify 
Metl-Cor with core tubes in either copper or aluminum 
. in any standard or special OD or wall thickness 

. . with almost any number of tubes in each bundle. 


MOST IMPORTANT, no matter which type or size you 
specify—you get all the inherent cost-cutting savings 
and longer life that you pay for. AA-T811 


Upon produc SAMUEL MOORE &2 COMPANY 


DEKORON PRODUCTS DIVISION © MANTUA, OHIO 


QUALITY - RESEARCH - SERVICE 
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continued from page 77 


The Economics of Air Preheat on 
Industrial Boilers, by Charles L. 
Brown; New Developments in Fuel 
Burning Equipment for Industrial 
Boilers, by A. W. Jackson; Solving 
Maintenance Problems—a_ panel 
discussion. 

An electrical industrial session will 
present a symposium on training of 
personnel in maintenance of complex 
electrical controls. 

Peaking Service: Automatic Plants 
for Peaking, by Eugene W. Kettering 
and B. H. Hefner; Design Concepts 
of a Low-Cost Gas Turbine Generat- 
ing Plant for Peak Load Service, by 
A. O. White and R. J. Carpenter. 

Protection: Lightning Protection 
for Electrical Equipment — Develop- 
ment and Present Status, by H. R. 
Armstrong; Shielding Practices for 
Medium Voltage Cables, by J. E. 
Maher. 

Nuclear Power Plants: Power Re- 
actor Safeguards, by Robert H. 
Shannon; A Design Code for Power 
Reactors, by David B. Singer; Pebble 
Bed Reactor, by S. T. Robinson and 
R. F. Benenati; Industrial Develop- 
ment of Boiling Water Reactors for 
the Generation of Competitive Nu- 
clear Power, by R. B. Richards; A 
150-Mw Organic Moderated Reactor 
Power Plant, by Ralph Balent. 

Circuit Breakers Without Oil: High 
Voltage Airblast Circuit Breakers, 
by W. B. Wilson and R. B. Shores; 
Gas-Filled High Voltage, High Ca- 
pacity Circuit Breaker, by R. E. 
Friedrich. 

Feedwater Circuits: Thermal Den- 
sity Currents and Their Utilization in 
Condensing Water Design, by Rex 
Elder; Velocity Versus Pipe Size in 
Feedwater Systems, by L. H. Carr; 
Condenser Arrangement for Dump- 
ing Large Quantities of Steam, by 
R. A. Wilson. 

Computers and Network Analyz- 
ers: Computers as Aids to Power 
System Analysis, by Charles Con- 
cordia and F. J. Maginniss; Simplified 
Digital Short-Circuit Solution of 
Power System Networks, by Martin 
J. Lantz; Patchboards on Network 
Analyzers, by John I. Ykema; New 
Equipment for Network Analyzer 
Operation, by L. E. Lingo; Recent 
Improvements on the Network Ana- 
lyzer; by P. M. Anderson; Network 
Analyzer Installations in Canada and 
the United States, by Eric T. B. 
Gross. 

Electric Space Heating: Experi- 
ences with Commercial and Indus- 
trial Heating with Electricity, by 
G. Gill; Residential Electric Heating, 
by J. H. K. Shannahan. 

Electric Distribution: Providing 
Underground Service for Residential 
Areas with Electric Heating, by 
H. D. Ely, D. P. Jenkins and H. W. 
Oerman; Positive Planning in Dis- 
tribution, by Charles E. Flahie.’ 
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PRESSURE LOADED SEATING 


minimizes leakage and maintenance 


Consolidated Electromatic® Relief Valves save steam, pure water, 
fuel, and “wear and tear” on your spring-loaded valves. Pressure 
loaded seating permits closer adjustment between operating pressure 
and set point than in spring-loaded valves. Many Electromatics are 
used to purge superheaters for faster startups and as superheater 
vent valves. They greatly reduce chances of superheater damage 
when firing up a cold steam generator or banked boiler. 

Pressure loaded seating is created by channeling steam from the 
pressure vessel around the Electromatic’s exhaust and into its main 
and pilot valve chambers. Steam pressure in both chambers always 
matches that in the vessel when the Electromatic is closed. 

When pressure exceeds the Electromatic’s set point, a signal from 
controller to paneiboard control station results in solenoid thrust 
that opens the pilot valve, venting the steam faster than it can enter 
the pilot valve chamber through the clearance between the main 
valve disc and guide. With pressure in the chambers unbalanced, the 
main valve opens; steam exhausts until boiler pressure is reduced to 
the pre-determined setting of the controller. The pilot valve and the 
main valve close instantly at this point. Action is so fast, the closely 

Consolidated Electromatic  2djusted Consolidated Electromatic normally relieves overpressure 
Relief Valve. Sizes: 2%” before the spring-loaded valve’s set point is reached. For automatic 
to 14”. Pressures to 3000 + manual operation or to cut the valve out of service, a switch is 


psi. Temperatures to ; ; ‘ 
1120°F. Double Outlet. provided on the control station. Send for Bulletin 720. 


MAXWELL CONSOLIDATED SAFETY VALVES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
Ni! JYOOW 9 
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ELLIOTT air magnetic 
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automatically controlled 
jor fast, accurate tube OAM ALE 


for HEAVY- 
DUTY JOBS 


STANDARD 
MODEL 


Designed for faster, precision tube roll- 
ing, the standard model Elliott Air- 
Magnetic drive is setting new records 
for speed and accuracy. Sonie operators 
average 12 tubes per minute. Desired 
torque easily preset by rotating forward 
end of unit. No tools needed. Rolling 
stops when preset torque levels are 
reached. Includes trigger-controlled, ex- 
plosion-proof air motor in single unit. 
Magnetic control, no springs. Balanced 
for easy handling. For tubes X in. 
through 3 in. Standard model handles 
most jobs. Heavy-duty for higher torque. 


ALSO Electric Control ... Tube Expanders... 


[o 


and Related Accessories 


Elliott offers the Automatic Electric 
Control—an accurate torque-limiting 
device designed for tube expanding with 
any standard tapping motor. Also, a 
complete line of tube expanders, with 
rotating, parallel, self-feeding rolls. Avail- 
able in 4 sizes, ranging from % in. to 
3% in. O.D. 


Other related accessories include Elliott 
tube gage, tube plugs, tube pilot, and 
tube rolling lubricant. 

Write for descriptive literature today. 


ee om ee 


LAGONDA PLANT, Springfield, Ohio 
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NEW 
ENGINEERING 
BOOKS 


Marks’ Mechanical Engineers’ Handbook, 
Sixth Edition, prepared by a staff of special- 
ists, revised by Theodore Baumeister, 
Editor-in-Chief. 2270 pages, 6 x 9 in. Pub- 
lished by ‘McGraw-Hill Book Co, 327 W. 
4ist St, New York 36, N. Y. Price $23.50. 

In view of the rapid rate of technical 
progress, the updating of this well-known 
handbook is extremely important and valua- 
ble. In easy-to-find form and clear, concise 
style, it presents complete information on 
the fundamentals of every branch of me- 
chanical engineering. 

In the fields where the most progress has 
been made, entire revisions have been af- 
fected, or whole sections added. These sub- 
jects include: Mechanics of materials, Nu- 
merical analysis and computing machines, 
Vibrations, Aerodynamics, Jet propulsion, 
Atomic power, Automobiles, Steam boilers, 
Instruments and controls, Railway engineer- 
ing, Aircraft propellers, Corrosion, Industrial 
engineering, Turbo compressors, Gas tur- 
bines, Displacement pumps, Fans, Pipe and 
pipe fittings, Lubricants and lubrication, 
Structural design of buildings, and Welding. 

These discussions as well as authoritative 
reports on the status of all the other phases 
of mechanical engineering make this hand- 
book a must for every complete engineering 
library. 

2a 


Maintenance Hints, 585 pages, 544 x 7144 
ins., plastic binding, loose-leaf. Published by 
Westinghouse Electric Corp, Pittsburgh, Pa. 
1958. Price $2.00 

Here is a quick-reference manual on 
electrical equipment maintenance which 
gives general data on motors, starters, con- 
trollers, transformers, breakers, and other 
items found in most every plant. 

This manual is divided into 24 chapters, 
which makes for easy subject location. The 
text is easy to read, and diagrams are clear 
and concise. 

In addition to the maintenance instruc- 
tions and tips, the book contains some very 
good check-charts and tables pertinent to 
the subject. These include much data, in 
condensed form, which would otherwise 
have to be obtained from a number of 
sources, 

Written in practical, not-too-technical 
language, this manual is based on many years 
of experience gained from actual operation 
of equipment in the field. 

Of importance to power men who are 
acquiring more and more electronic equip- 
ment in their plants, is the chapter on Indus- 
trial Electronics. 

Power engineers will find this volume 
equally valuable in the shop or for general 


office use. continued on page 108 
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200 HP AMESTEAM GENERATOR Installation at U. S. Concrete Pipe Co. 


LOW COST STEAM MESTEAM 


DELIVERED BY 


GENERATORS 


BRINGS REPEAT ORDERS FROM U.S. CONCRETE PIPE 


Why is it that AMESTEAM GENERATOR 
customers are almost always repeat customers? The 
reason can be summed up in these words: “Lower 
Cost Steam”. One of these repeat customers is U. S. 
Concrete Pipe Co., Relay, Md. This firm is one of 
the leading producers of large concrete drainage 
pipe and allied products. 


Recently the company needed a boiler to supply 
steam for the structural curing of various con- 
crete products. Successful experience with the 
AMESTEAM GENERATOR “Package”’ Boilers 
proved elsewhere in other plant operations led 


to selection of the 200 HP unit shown above. 
U.S. Concrete Pipe found that this AMESTEAM 
GENERATOR provides the most economical and 
efficient solution to this important steam problem. 


Here is another of the hundreds of users whose 
complete satisfaction with AMESTEAM’s low-cost, 
dependable performance is indicated by the repeat 
orders we continue to receive from them. This 
record for repeat orders is based on AMESTEAM 
GENERATOR’s reputation for Low Cost Steam, 
faithfully delivered over a long period of years. 


What's YOUR Steam Problem ? 


If you need 10 to 600 HP and want the kind of space- 
saving, trouble-free service enjoyed by satisfied owners of 
AMESTEAM GENERATORS, write today for our catalog 
and the name of your nearby Amesteam Dealer. 


KS, INC. 


IRON 
wor 
go, N- Y. 
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BOILER FEED PUMP SEALS 
are BRINGING NEW ECONOMY 
TO INDUSTRY and UTILITIES 

aa SEN 4 \ 


It will be worth your while to get full 

information about “John Crane”’ 

Seals for your high temperature, 

high pressure boiler feed pumps. At 

numerous installations they are setting records in 

the saving of maintenance, feed water and kilowatt costs. 


Get detailed data by requesting our 

Bulletin S-230. At the same 
time we will give facts and figures 
on installations now in operation. 


On letterhead request, 

we will furnish a complete 
layout to meet your pump 
requirements. Give us 
make, model and serial 
number of your pump, 
plus temperatures, suction 
and discharge pressures. 


Important Economies for Other Hot Water Service, Too! 


If you are operating a power plant, boiler room, industrial or 
commercial hot water pump system, Bulletin S-230 can help 
you. Contents include full details on hot water shaft seals 
that offer the same cost savings as boiler pump feed seals. 


Crane Packing Company, 6429 Oakton Street, Morton Grove, IIL, 
(Chicago Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


eUg gern Sener Gas 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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continued from page 106 


Water Power Engineering, by Holt Ham- 
mond. Size 544 by 81% in., 302 pages. Pub- 
lished in London by Heywood & Co, it is 
distributed in the U. S. by The MacMillan 
Co, 60 Fifth Ave, New York, N. Y. Price 
$10.00. 

An essentially practical approach to the 
field of hydroelectric power, the book is 
presented in five chapters: The Water Power 
Industry, Water Turbine Design, Electrical 
P-:oblems, Hydroelectric Developments and 
T:. 1 Power. There are 292 illustrations cov- 
er.ng hydroelectric projects all over the 
world, including the ‘“‘pumped storage” 
project in Scotland. In the survey of the in- 
dustry, the author discusses the relative im- 
portance of water power, planning schemes, 
underground power stations, geological fac- 
tors such as stresses in rocks, and the rela- 
tionship between water and nuclear power. 
The main types of turbine are considered 
with emphasis on the importance of full 
scale and model tests. 

The fourth chapter contains a number of 
case histories in the more important hydro- 
electric developments currently in operation 
or in process of construction. The final chap- 
ter on tidal power is a hypothesis treating 
with the future of the subject and full con- 
sideration is given to existing French plans 
for such development. 
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Elements of Heat Transfer, by Max Jakob 
and George A. Hawkins. Third Edition. 317 
pages, 614 by 914, cloth bound. Published 
by John Wiley & Sons, Inc, 440 Fourth 
Ave, New York 16, N. Y. Price $6.75. 

Still emphasizing basic principles and 
their applications to simple problems, this 
edition contains new material not included 
in its predecessor. A new table on thermal 
conductivity of liquid metals, an added 
section on the use of equivalent circuits for 
the solution of problems, and considerable 
material related to heat transfer in nuclear 
reactors are among those features added. 

Fundamental modes of heat transfer are 
presented, followed by discussions of the 
conditions arising when two or more modes 
are involved. All cases are illustrated by 
easy-to-follow examples. 
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Mechanical Engineering Laboratory, by 
Charles W. Messersmith, Cecil F. Warner, 
and Robert A. Olsen. Second Edition, 1958. 
179 pages, 814 by 11, spiral bound. Pub- 
lished by John Wiley & Sons, Inc, 440 Fourth 
Ave, New York 16, N. Y. Price $5.50. 

A comprehensive description of a time- 
tested series of laboratory experiments at the 
college under-graduate level, this book may 
be used as an excellent review of basic prin- 
ciples underlying all phases of mechanical 
engineering. Also included is a section of 
general instructions applicable to laboratory 
use. continued on page 110 
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~SALK HALL 


at the University of Pittsburgh 


Salk Hall and campus photo to be serviced by Ric-wiL 


courtesy of University of 


— underground piping... 


Salk Hall is where Dr. Jonas E. Salk and his staff are cor 


ducting their continuous virus studies. This ten-story building 


will eventually become a center for experi raliclimaslclelialal: 


with additional space for research conducted by many fax 

ulty members 

Ric-wil is proud to be a part of this great institution and ha 

since 1932, supplied the underground steam distributior 
lines. Over 10,000 feet of Ric-wil serves an area more than 
oMaleli@tasli (cM lolale Ms lale Mt Ml-limtalll-me water 

Over 500 universities, colleges and schools are pres 
using Ric-wil Piping Systems 


ently 


We invite your inquiry regarding the many types of Ric-wil 


Systems available 


Write, wire or phone for com- 
plete literature. 


Quality Piping Systems . . . 
. +» of Exceptionally High Thermal Efficiency 
SINCE 1910 See our catalog 


recraseicarco INSULATED PIPING SYSTEMS in Sweet's 


BARBERTON, OHIO 
IN CANADA: THE Ric-wila COMPANY OF CANADA LIMITED 
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Photograph and drawing show- 

SAMPLING ing installation of a Cochrane 

=, Class | Continuous Blowoff Sys- 

tem of the type most frequently 

encountered. This sytem is rec- 

ommended for use where heat 

. recovered from the Cochrane 

BLOWOFF Continuous Blowoff System does 

. CONTROL not exceed the rating of the 
DEAERATING VALVES feedwater heater. 

HEATER ~- 


FLASHED STEAM 











“ HEAT EXCHANGER 





BOILER FEED PUMP 


CHECK VALVE 


Here are some typical savings 
with a Cochrane 





CONTINUOUS BLOWOFF SYSTEM 


@ A Utility: $15,400.00 annually 
e A Sugar Refinery: 3,500.00 annually 
© A Power Plant: 6,700.00 annually 
@ A Packing Company: 1,500.00 in first year 


(Names of companies on request) 


Rising power plant operating costs make complete utilization of 
heat more important to your company than ever before. With a 
Cochrane system you can recover practically all of the heat of the 
blowoff. Both flashed steam and heat from hot waste water are 
returned to the feedwater system. 

In addition, Continuous Blowoff provides more uniform boiler 
concentrations, smoother boiling conditions and cleaner steam. 

Cochrane Corporation designs and manufactures complete lines 
of deaeration, precipitation, ion exchange and water conditioning 
equipment. Call Cochrane first for water treatment. 

Write for Cochrane Publication No. 5700. 


Cochrane 


= le a a a oe oh ae ft 
3123 N. 17TH STREET, PHILADELPHIA 32, PA. 
PHILADELPHIA © NEW YORK e CHICAGO 
Cochrane Water Conditioning, Limited, Toronto, Montreal, Winnipeg, Canada 
Representatives in thirty-two principal cities in U.S., Hawaii, Puerto Rico; also, 
Havana, Cuba; Paris, France; La Spezia, Italy; Mexico City, Mexico; Caracas, 
Venezuela; Santiago, Chile; Manila, Philippine Islands. 
Pottstown Metal Products Division— Custom built carbon steel and alloy products. 
Demineralizers + Hot Process Softeners + Hot Zeolite Softeners + Dealkalizers « Reactors 
Deaerators + Continvous Biowoff Systems * Condensate Return Systems + Specialties 
For more data circle 554 on Post Card 
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continued from page 108 





Steam Turbine Performance and Eco- 
nomics, by Robert L. Bartlett. Size 6 by 9 
in., 317 pages. Published by McGraw-Hill, 
330 W 42nd st, New York 36, N. Y. Price, 
$12.50. 

Author has been both design and applica- 
tion engineer in the Turbine Engineering 
Section, Large Steam Turbine-Generator 
Department of General Electric Co. 

Intended for use as a guidebook and ref- 
erence in calculating steam power plant per- 
formance and its applications in preparing 
economic studies, this volume includes pro- 
cedures helpful to the power plant designer 
in selecting large turbines to meet specific 
needs. 

All important developments in the field of 
turbine design are covered, including ad- 
vanced steam conditions, largest sizes and 
data on turbine performance. Book also 
covers extensive information on performance 
of single reheat and double reheat cycles and 
combined cycles, together with important 
material on supercritical pressure and tem- 
peratures above those in current use. Dis- 
cussion of equipment, operating and invest- 
ment costs and cost of steam power plants is 
included. 

Volume is more important to the engineer 
interested in answers than methods. Per- 
formance comparisons are given in graph 
form. Methods and background material are 
also given for those who would use this per- 
formance data to make economic evaluations 
for design and applications studies. 

ke * 

Compact Heat Exchangers, by W. M. 
Kays and A. L. London, Stanford Univer- 
sity, 156 pages 814 by 11 in., cloth. Pub- 
lished by McGraw-Hill Book Co, 327 W. 
4lst St., New York 36, N. Y. Price $6.00. 

The authors, professors of mechanical 
engineering at Stanford University, have 
presented a comprehensive treatment of 
compact heat transfer surfaces, including all 
of the types in use today. Types of surface 
dealt with are: 1. tube banks, including 
both circular and flattened tubes, with both 
inside and outside flow; 2. plate-fin sur- 
faces with a variety of fin types; 3. finned 
tube surfaces with both circular and flat 
tubes and various types of fins; and 4. 
screen and sphere matrix surfaces. In all, 
basic heat transfer and flow friction test 
data are presented for a total of 88 surface 
configurations. 

In addition, the authors present a number 
of analytical solutions for abstract contrac 
tion and expansion pressure-loss coefficients, 
laminar-flow heat transfer in circular and rec- 
tangular tubes and the effects of tempera- 
ture-dependent field properties on heat 
transfer and flow friction. 

Dowex:: ION Exchange, compiled and 
published by The Dow Chemical Company, 
Midland, Mich. 75 pages, 6 by 914 in., 
cloth. Available to company departmental 
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libraries when request is made on letterhead 
to Engineering Chemical Sales, The Dow 
Chemical Co, Midland, Mich. 

Book is intended for use by the process 
engineer and laboratory scientist seeking a 
ready reference on ion exchange technology. 
Application techniques in chemical process- 
ing are described, with illustrations of labora- 
tory equipment used, 

Types and properties of ion-exchange 
resins, ion-exclusion and ion-retardation are 
also presented in the book. Characteristics 
and physical properties of resin beads are 
also described. 

Book is provided to help both established 
ion exchange users and those who may find 
use of ion exchange principles a solution to 
production problems. 


x** 


Field Inspection of Building Construc- 
tion, by Thomas H. McKaig. 337 pages, 6 
by 9 in., 7 chapters. Published by F. W. 
Dodge Corp, 119 W 40th street, New York 
28, N. Y. Price $9.35. 

This is a comprehensive handbook on the 
supervision of building construction by the 
architect, engineer, and the field inspector. 
Written by the head of the well-known 
Buffalo consulting engineering firm that 
bears the authors name, the book charts a 
clear path through the maze of owner-archi- 
tect-engineer-contractor-subcontractor rela- 
tions, 

The book defines and explains resp@™ibili- 
ties for such matters as quality of materials, 
quality of workmanship, coordination of 
work by different trades, schedules, storage 
of materials, provision of utilities and serv- 
ices, safeguarding of work in place, safety 
precautions and other vital functions. 

Seven exhaustive chapters, beginning with 
a discussion of the job of the inspector, cover 
in detail every phase of construction: the 
preliminary stage, foundation stage, struc- 
tural framing stage, intermediate stage, and 
the finishing stage. Because of the complex 
problem of inspecting concrete work, a spe- 
cial chapter is devoted to this material. 

This volume gives practical guidance in 
safeguarding the owners interests against a 
variety of contingencies, without exposing 
him to charges and possible claims for inter- 
ference or delay. This is often a very fine line, 
and the author knows and reveals it well. 
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Construction Accounting and Financial 
Management, by William E. Coombs. First 
Edition, 1958. 481 pages, 6 x 9 in., cloth 
binding. Published by F. W. Dodge Corp, 
New York. Price $12.85. 

Every power engineer who is responsible 
for any amount of construction or alteration 
work will find this an invaluable text. 

Starting with the original design concept, 
the author explains in understandable lan- 
guage how to keep the job on a sound basis. 

Covered in detail are such subjects as sub- 
contracting procedures, purchasing, change 
orders, financial statements, cost-control and 


insurance. 
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STEAM SPECIALTIES 


Demineralizers 


Dealkalizers 


* Zeolite Softeners 
Deaerators 


Reactors 


ALL SERVICE SEPARATORS 


Assure clean, dry steam and other vapors and 
gases by removing oil and/or moisture and 
entrainment solids from such energy or heat 
exchange mediums. Self-cleaning, single-stage 
baffle, vertically ribbed, effectively separates 
and diverts moisture and/or oil particles, from 
path of medium handled, to continuousl 
drained collecting chamber. Available in 
sizes 14" to 12” for working pressures up to 
600 lbs. Write for Publication 5208-9-14, 


MULTIPORT DRAINERS 


For automatic, continuous drainage of large 
quantities of condensate under vacuum or 
positive pressures up to 200 psi. Tremendous 
discharge capacity assured by large port areas, 
A steady, continuous drainage to lesser pres- 
sure equipment or to sewer is provided without 
escape of steam, air or - Single unit ball 
float actuates and controls discharge rate and 
shutsoff valve when condensate level is reduced. 
Gauge glass for determining automatic oper- 
ativeness at a glance; external hand tripping 
lever for manual operation or blow off. Write 
for Publication 5201. 


STEAM PURIFIERS 


Cochrane Steam Purifiers eliminate practically 
all moisture and solid impurities from steam, 
They protect superheaters, turbines, engines 
and pumps from dirt, moisture and slugs of 
water. Efficiencies are materially increased. 
Boilers can be driven at higher ratings; super- 
heaters afford higher temperatures; steam 
consumption of prime movers is substantially 
reduced. Where purifiers are used in exhaust 
steam service, the exhaust steam into low 
pressure turbines, heating systems, processes, 
etc., may be reused as clean condensate. Avail- 
able in several styles and sizes. 


RECEIVER SEPARATORS 


This single-stage separator device is similar to 
the Cochrane Separator except that it is de- 
signed with an extra-large well to permit 
cleaned steam storage ahead of engine. 
Cochrane Receiver Separators help overcome 
pipeline vibration, nak engines to draw more 
steadily and efficiently on steam supply. 
Sizes 3”’ and up. 


Cochrane 


€ @ &#@..0.@ 4-4-7 fF ae 
3123 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK e PHILADELPHIA « CHICAGO 
Cochrane Water Cenditioning Lid., Toronto 4; Montreal 1, Conade 
Representotives in 30 principal cities in U.S.A. 


¢ Hot Process Softeners * Hot Lime Zeolite Softeners 
* Pressure Filters * Continuous Blowoff Systems 


Condensate Return Systems * Steam Specialties 
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facts about Superior Packaged Boilers 


SUPERIOR’S MID-SHELL |F 


protects against the two most common causes of furnace failure 


One of the often overlooked, and yet very im- 
portant considerations for the purchaser or specifier 
of boilers of the horizontal fire-tube type is the loca- 
tion of the furnace in relation to the boiler shell. To 
a great extent this location is determined by whether 
the boiler is of the up-draft or down-draft type. 
Up-draft units usually have the furnace set low in- 
side the shell. Down-draft units usually have a 
higher furnace location. 


Ideally the furnace is located near the center of 
the shell, where it is protected from the two most 
common dangers which can cause bagging, blister- 
ing or complete burnout of the furnace. 


The first of these dangers is low-water. When the 

furnace is located too high in the shell, the covering 

layer of water is necessarily less, and the danger 

is increased. When the furnace is too low within the 

shell, mud and silt can deposit on the bottom of the 

shell and eventually bridge to the bottom of the 

furnace, cutting off circulation and causing a burnout 

of the furnace. The adjacent diagrams show the loca- 4 
tion of the furnace in other fire-tube boilers and in HIGH FURNACE...LOW WATER BURNOUT DANGER 
Superior Type C boilers. When you buy or specify a 

packaged fire-tube boiler consider this important fact. 


SUPERIOR “TYPE C” 
PACKAGED BOILERS 


Completely packaged fire-tube units for cq- 
pacities from 20 to 350 bhp. Rotary burners 
n all sizes. Induced draft for clean, quiet 
safe operation. Fully insulated and ready for 
service burning oil, gas or both in combina- 
tion. Pressures to 250 psi, or for hot water 
operation. Other fire-tube models for capaci- 
ties to 600 bhp. Write today for Bulletin 12C. 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


WATER CONDITIONING 


201 Handbook on Demineralizing 
— Comprehensive 40-pp Bulletin 5800 
a —- of —_ treat- 
ment, indicating comparison between 
demineralizers and evaporators. It dis- 
cusses the characteristics of the various 
t of available cation and anion ex- 
change materials and offers data on operat- 
ing costs of demineralizing. It tells when to 
use two-bed, three-bed, four-bed, mixed or 
mono-bed demineralizers. It also indicates 
when decarbonators or vacuum deaerators 
should be installed. Cochrane Corp. 


202, Pominerilization Data — Bul- 
etin 11A, Pp, is company’s re- 
vised booklet on demineralization he ex- 
change). In addition to basic sections on 
application of demineralizers, principles of 
operation and chemi of ion exchange 
resins, this bulletin includes detailed in- 
formation and charts on design and mate- 
rials of construction. Includes comparison 
charts on multi-bed, mixed-bed and scav- 
enger or polishing demineralizers. Detailed 
layouts of each type of system are pro- 
vided. Graver Water Conditioning Co. 


203 Evaluating Steam Purity — 
Technical P. 135, entitled “Conduc- 
tivity vs 2 By Spectropho- 
tometry In Steam-Purity Studies,” dis- 
cusses results of laboratory and plant work 
to indicate that sodium is extremely 
valuable in evaluating steam purity. Per- 
formance curves are included in the paper. 
Betz Laboratories, Inc. 


204 Boiler Water Treatment — 
Chemical reduction of oxygen in boiler 
feedwater with h is the subject of 
10-pp Bulletin BW. eg oe opera- 
tion, handling of the methods 
of x -— — ee are —— 
A bibliography lists supplementary - 
ing. Fairmont Chemical Co., Inc. 


205 Corrosion Inhibitor — Bulletin 
420-12-9 describes manufacturer’s Compo- 
sition TG, a sodium-zinc hexametaphos- 
phate corrosion inhibitor for water 
tems, stressing its superiority in controlling 
corrosion in a mains and mee 3 
equipment. vides comparative gra 
noting flow coefficients, rate of film = 
mation as determined by weight loss and 
current flow, and schematic drawings of 
feeding methods. Calgon Co., io 
Chemicals & Controls, Inc. 


206 Valveless Filter — Operation of 
company’s automatic veless filter is 
described in 8-pp illustrated Bulletin 4351. 
Applications and typical operating condi- 
tions are detailed and diagrams and photos 
are included. The Permutit Co. 


O8 pH and Chlorine Control — 
The 13th, 1957 edition of company’s hand- 
book, “Modern pH and Chlorine Con- 
trol,” 100-pp, incorporating theory and 
practice of colorimetric analysis, serves as 
a reference for quantitative determination 
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explains how to calculate condensate load? 
and select traps for all classes of equipment; 
a maintenance section explains trap insial- 
lation, testing, and maintenance. Arm- 
strong Machine Works. 


224 Materials for Main Steam 
Piping — Entitled “The Plastic Ductility 
of Austentic Piping Containing Welded 
Joints At 1200 F,” this 16-pp bulletin deals 
with an investigation into the problem of 
selection of materials for main steam pip- 
ing. Gives stress rupture characteristics of 
type 316 and 347 stainless steel piping 
adjacent to welded joints. Pittsburgh 
Piping and Equipment Co. 


225 industrial Expansion Joints — 
Advantages of company’s line of industrial 
expansion joints designed for rugged tem- 


perature and pressure extremes are detailed 


in this illustrated brochure. Typical ap- 


plications are pictured. Solar Aircraft Co. 


226 Ball Joints — How to solve pip- | 


ing flexibility problems with company’s 
ball joints is explained in illustrated Bulle- 
tin 31. Thermal expansion and contraction 
principle is illustrated and described and 
typical examples given. Barco Mfg. Co 


228 Pipeline Strainer—Bulletin 
1210B describes a line of self-cleaning 
semi-steel pipeline strainers in sizes from 
14 through33 in. Construction features are 


detailed and dimensional data, weights | 


and prices tabulated. Sarco Co., Inc. 


BOILERS, GENERATORS 


230 Fire Tube Boilers — This 12-pp 
catalog describes Superior Compact pack- 
aged boilers in capacities from 20 to 200 
bhp. Interesting arrangement of text, il- 
lustration and color is used to explain 
many features of the units. Gives complete 
data and dimensions for boilers designed 


for firing oil or gas or both. Superior Com- 


bustion Industries, Inc. 


231 Package Boilers — This 12-pp 
booklet on package steam generators de 
scribes the formulas behind all package 
steam generators, and illustrates how in- 
stallation of a package steam generator can 
raise steam capacity in an existing boiler 
room. Cyclotherm Div., National-U. 8. 
Radiator Corp. 


233 Steam Generators — Catalog 
56-1 describes a shop-assembled water 
tube steam generator ready for immediate 
installation. Dimensional data tables and 


diagrams included. The Wickes Boiler Co. 


234 Self-Contained Boilers — Bul- 
letin AD-162, 8 pp, describes company’s 
complete line of self-contained boilers for 
heating and processing steam or hot water. 
Design features and advantages are de- 
tailed and a cutaway view showing flow 
of air in the forced draft system is in- 
cluded. Cleaver-Brooks Co. 


235 


furnace boiler, a pressurized-furnace oil- 
and gas-fired steam generator for power, 
process or heating loads requiring steam 


capacities to 400,000 lb-hr. at pressures to | 


1150 psi and temperatures to 900 F. In- 
cludes‘information on membrane wall, in- 
tegral combustion air duct and pre- 


assembled boiler components. The Bab- | 


cock & Wilcox Co. 


236 Packaged Steam Generator — 
This bulletin describes company’s type 
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Integral-Furnace Unit—Bul- | 
letin G-94 describes the Type PFI integral- | 


How Plant Handles 7OO’F. 
STEAM ...PIPE EXPANSION 


A BETTER 
SOLUTION 


ADVANTAGES: 


SAVE SPACE—Barco Ball 
Joints are used to perform func- 
tions similar to U-bends or pipe 
loops— But with much less space 
required and often LOWER COST. 


NO PRESSURE THRUST 
—Expensive anchoring or bracing 
not required to hold piping in 
place or in line. 

HIGH TEMPERATURE, 
PRESSURE — Wide choice of 
materials in new Barco HT Joints. 
SIMPLE —Easy to solve virtu- 
ally any problem with aid of two 
or three Barco Joints. 


PIPE MOVEMENT 
The 4” pipe line shown in photograph (see 
arrow) carries steam at 700°F temperature 
ond 750 psi pressure. It runs a distance of 
about 250 feet between two fixed points. 
The total thermal expansion involved in the 
line is more than a foot. By placing two 
Barco Flexible Ball Joints in an offset in the 
B® line (see sketch at right), expansion move- <-~ 
ment is handled easily and economically. 
(PHOTO: Esso Standard Oil Co., Linden, N. J.) 


BARC Oncittiw. Flexible 


BALL JOINTS 
SAVE VALUABLE SPACE 


The Barco HT (High Temperature) Flexible 
Ball Joint is a new development. It is the 
key to solving many PIPE EXPANSION 
PROBLEMS where high temperatures and 
pressures are encountered. The outer seal- 
ing gasket is a special, high temperature 
ring. The inner take up ring is self-adjusting 
to thermal expansion and maintains tight 
sealing action without building up high 
resistance (friction) to turning or angular 
flexing. HT joints can be supplied in sizes 
from 1” to 12”, angle or straight, and can 
be fabricated from materials to withstand 
as much as 1000°F, 1200°F, or even 1400°F, 
under certain conditions. 

Local Barco Field Engineers will be glad 
to give you full information and recommen- 
dations. Call or write today. 


Send for this BULLETIN 31 


“How to Solve Piping Flexibility Problems”. Complete 
with piping layout drawings and illustrations. Shows 
how to cut costs, save time, and do a better job! 


BARCO MANUFACTURING CO. 


547D Hough Street ° 


Barrington, Ulinois 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Rotary Joints 


Founpen 19% 


In Canada: The Holden Co., Ltd., Montreal 
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FOR EVERY 
REQUIREMENT 


NATIONAL AIROIL 


We make a full line of Fuel Oil Pumping and Heating Units to prepare heavy fuel oil 
for combustion with all types of Oil Burners. Illustrated is a compact, space saving Unit 
of 50 g.p.m. burning rate — twin motor driven pumps and twin oil heaters built to 
A.S.M.E. Code. Control panel includes: Pilot Control Thermometer, Pressure Pilot 
Control, Gauges to indicate oil inlet to each heater, Temperature and Pressure Suction 
Vacuum, Oil outlet pressure from each Heater and main Steam Pressure to each Unit 
. .. Temperature and Pressure Control Valves are air actuated for quick response, and 
to hold discharge pressure and temperature within 1%, from minimum to maximum 
firing rate 

—~ for Catalog No. 40 which gives standard sizes and capacities; special units built 
to order. 


UNIVERSAL REGISTER UNITS 


We make various types of Universal Register Units including 
the swing-type, as illustrated. The Unit illustrated can be fur- 
nished with Gas Burners, ring or cylinder type, and/or Oil 
Burners, for either natural or forced draft . . . All vanes are 
variable independently of each other, and reversible from left 
to right turbulence (or vise versa) as a Unit. Integral damper 
disc permits closing-off each individual burner tile to prevent 
air leakage on shut-down 


ational Airoil 


Main Office & Factory: 1268 EAST SEDGLEY AVE., PHILADELPHIA 34, PA, 
DUTHWESTERN DIVISION 2512 SOUTH BOULEVARD. HOUSTON 6, TEXAS 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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OVER 4,000,000 TONS 
OF COAL REDUCED 
BY AMERICAN 
ROLLING RING 
CRUSHER 


= 


pen a ns Ne ee, 
> 
USHER; requires a 
amount of maintenance” 

Comments like this (from a midwest power plant engineer) are routine for 
American crushers. Custom built to your requirements, American crushers perform 
efficiently. They save power and maintenance by producing high tonnage at slow 
operating speeds. 

Let American's engineers analyze your requirements and recommend the 
most efficient crusher for your operation. Write for literature; state your tonnage. 
No obligation. 

When you figure costs — the best results come from American Rolling Ring Crushers, 


% 


minimum 


1431 MA 
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DK packaged water tube steam generator 
available in units from 6000 to 60,000 Ibs. 
of steam per hour and design pressures 
from 200 to 600 psi. Gives features, size 
and capacity of these boilers. E. Keeler Co. 


237 For Low-Pressure Heating — 
Guide Specifications GS-1, 58 pp, covers 
underfeed stoker applications to boilers 
best suited to commercial and industrial 
heating plants. Includes drawings of flex- 
ible layouts of the equipment, as well as 
specification criteria covering coal and ash 
handling, boilers, stokers and controls. 
Bituminous Coal Institute. 


FUEL BURNING EQUIPMENT 


238 Oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners, 
or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap- 
proximate relationships between 7 
of oil burned, boiler capacity and air re- 
quired for combustion. The Engineer Co. 


239 Automatic Fuel Burner— 
Eight-pp Reference Bulletin 430B describes 
features and advantages of company’s 
automatic fuel burner. Design and con- 
struction details are illustrated and de- 
scribed. Peabody Engineering Corp. 


240 For Burning Refuse Fuel — 
This 8-pp bulletin describes refuse fuel 
burning equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
construction features of various compo- 
nents. Riley Stoker Corp. 


241 Oil Burner Parts — Listed in 
Bulletin 24 are steam, atomizing, large 
capacity fuel oil burner parts, including 
burner parts, detaching gears, and valves 
for burners. Descriptive details provided. 
National Airoil Burner Co., Inc. 


TUBING AND ACCESSORIES 


242 Heat Exchanger Tubing— 
Cited in 30-pp Catalog A-205 are typical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life. Describes appli- 
cations of this tubing in various instances 
where unusual water conditions, as to pol- 
lution, excessive turbulence, temperature 
and the like, required such tubing. The 
International Nickel Co., Inc 


243 >= Boiler Tube Expanders — Bul- 
letin Y-46, 16 pp, describes three general 
types of boiler tube expanders and in- 
cludes detailed specifications to assist 
in selection. Along with the specifica- 
tion tables, the bulletin includes photos, 
drawings. Lagonda Div., Elliott Co. 


244 Life Extension for Condenser 
Tubes — The 32-pp current edition of this 
booklet reports on research into the causes 
of corrosion and means of combating them, 
as well as the choice of condenser tube ma- 
terials. Points out that Admiralty metal, 
long a standard for power plant condenser 
tubes, works satisfactorily in most instal- 
lations, but other alloys may be necessary 
in others. Revere Copper and Brass, Inc 


245 Tubesand Plates — Publication 


B-2, 46 pp, covers the subject of tubes and 
plates for condensers and heat exchangers. 
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Fields of application and particular prob- 
lems encountered in each are described. 
Information on condenser tube alloys, 
plates for tube sheets and baffles, manu- 
facturing methods, installation, opera- 
tional factors affecting tube life, corrosion 
factors in condenser tube service is pre- 
sented. The American Brass Co 


247 Electric Tube Cleaners —Bul- 
letin E107 describes advantages and appli- 
cations of company’s electric tube cleaners 
for boilers, condensers, evaporators, and 
heat-exchangers. Tables are included giv- 
ing complete specification details. Elliott 
Co.-Roto Plant, Div. of Carrier Corp. 


REFRACTORIES, INSULATION 


248 Refractory Castable — Bulletin 
R-40 describes the use of Kaocrete, com- 
pany’s refractory castable, in boiler ash- 
pits. A discussion of the various methods 
of ash removal, along with the mainte- 
nance problems peculiar to each, is pre- 
sented. Four installations detailed. Refrac- 
tories Div., The Babcock & Wilcox Co. 


250 Refractory Mortar — This is a 
24-pp manual covering the use of Lumnite 
calcium-aluminate cement as a mortar mix 
for gun-applied linings in power plant, re- 
finery and metalworking equipment. In- 
cludes data on mortar preparation, placing 
procedures, curing; also general instruc- 
tions, and information on use of Lumnite 
cement as a masonry mortar for laying 
brick. Universal Atlas Cement Div., 
United States Steel Corp 


251 Pipe Insulation — This 40-pp 
catalog was designed as a reference guide 
to company’s pipe insulation, presenting a 
new way to specify proper thickness for 
pipe insulation, based in the “J’’ factor. 


This special index eliminates complicated 
computation formgrly required to deter- 
mine economical thicknesses. The book 
also features detailed drawings that show 
how single-layer insulation is applied to 
various vertical and horizontal expansion 
joints as well as to pipe bends, flanges, 
fittings. Union Asbestos & Rubber Co 


COAL AND ASH HANDLING 


253 Spreader Stoker—Sixteen-pp 
Bulletin 800 describes manufacturer’s 
Type C-C RotoStoker, a relatively small 
spreader stoker offering continuous clean- 
ing and ash discharge advantages of larger 
units, without need of a basement for ash- 
removal. Explains this and other opera- 
tional oa of the stoker, which is 
adapted to modern steam boilers with out- 
put capacities of about 5000 to 75,000 Ibs 
of steam per hour. Detroit Stoker Co. 


255 Coal Crusher — Comapny’s WC 
and WS series rolling ring coal crushers 
are described in Bulletin 154. Emphasizes 
special construction elements that mean 
greater coal reduction at lower operating 
costs. Cross section illustration shows both 
feeding and crushing action incorporated 
and tables give capacities, speeds, and di- 
mensions. American Pulverizer Co 


FANS, VENTILATING 


257 Air Engineering — Bulletin E-57 
is a 24-pp air engineering data file cov- 
ering engineering and test facilities for 
propeller fans, specifications, construction, 
maintenance, and installation. Tables for 
estimating air-handling requirements, en- 
trance and elbow losses are provided. 
Aerovent Fan Co., Ine. 








catalogs described 


on pages 113-114. 


card. 


low the ad. 





The easiest—and quickest— 
way to order bulletins and 
in this 
magazine is to use the post- 
age-free Reader Service Cards 


All you need to do is cir- 
cle the item numbers of those 
you want. Then fill in your 
name, job title, company name 
and address—and mail the 


You may also use the Reader 
Service Cards to request infor- 
mation on products described, 
or literature mentioned in the 
ads—just circle the number be- 


pressure. 


TROY fiver 
Engines 

Save dollars with “by-product” 
power from waste steam used for 
processing or heating—Generating 
low-cost electric power or drive 
stokers, fans, pumps, compressors, 
and other plant equipment. Effi- 
cient even against high back 


Type E. Steam Engine, 12% hp. to 
100 hp. 


Send for Bulletin 308—Troy Vertical Steam Engines 
Bulletin 307—Horizontal Steam Engines 
Bulletins 109 AC, 110 DC—Generator sets 


258 Ventilation Units — Bulletin 
FM-315, 25 pp, describes basic construc- 
tion of company’s package propeller fans 
for commercial and industrial applications. 
Illustrated case histories of typical instal- 
lations are included, as well as performance 
data. Buffalo Forge Co. 


PUMPS AND COMPRESSORS 


259 For CV Pump Sizing — This 
nomograph is for sizing chemical feeding 
systems. To use it, you must know the 
concentration of the chemical solution to 
be metered, required chemical dosage, and 
flow rate of process stream. With this in- 
formation, you can determine necessary 
pump capacity and tank holding capacity 
needed according to refilling period. Nomo- 
graph also gives sizes of controlled volume 
pumps that are 20, 50 or 100 per cent 
over capacity. Milton Roy Co. 


260 Proportioning Pumps — Cata- 
log 604, 8 pp, covers details and specifica- 
tions of two mechanical and hydraulic 
drive metering and proportioning pumps, 
for precision pumping as low as 11 ce per 
min, and a chemical pump for systems 
requiring limited capacities. Advantages 
are enumerated and capacities and pres- 
sures tabulated. Hills-McCanna Co. 


261 For Abusive Pumping Jobs — 
This Pump Selector covers centrifugal 
pumps for wide industrial use and espe- 
cially adapted to handling ashes, abrasive 
mixtures, slurries, hot and corrosive liq- 
uids. It describes several basic types: a 
horizontal shaft, single-stage side suction 
pump; a horizontal shaft, single-stage, 
rear-entrance automatic priming pump; 
vertical shaft pumps with standard, over- 
head and quill bearings for wet pit appli- 
cations. Nagle Pumps. 


— 


a a0 
TROY Generator 
Sets 
Complete units A.C. or D.C., 
vertical and horizontal. 
Capacities up to 60 KW and 
94 KVA. Reduces costs for 
power by eliminating premium 
rates. Essential source of 
stand-by power. 
Investigate this source of 
cheaper power for your plant. 
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ee ERO Lenoine & MACHINE CO. 


1938 Parsons Street, Troy, Pennsylvania 


Tel: Troy 32 
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GUARANTEED TO HEAT WATER 
TO A HIGHER TEMPERATURE 
IN LESS SPACE THAN ANY 

OTHER FEEDWATER HEATER 


STICKLE OPEN COIL 
FEEDWATER HEATER 


Only Stickle open coil tray-type feedwater heaters 
are backed by this important guarantee. And the 
guarantee has been unchallanged since 1912 when 
Stickle built the first unit of this type. Some early 
models are still in continuous operation after 46 
years! Now custom built in deaerating and non 
deaerating types, in a wide variety of styles, to 
meet each space and storage requirement. Capacity 
range from 3,000 to 300,000 pounds per hour. It 
pays to specify Stickle 


FREE BULLETIN! 


For helpful data on feedwater 


heaters, and a look at the var 
ious Stickle models, write for 
12-page Bulletin 117-A 


STICKLE STEAM SPECIALTIES CO. 
2241 Valley Ave. * Indianapolis 18, Ind. 


Stickle 
Equipment 


Cuts the cost-of steam 
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| common application is in 


263 Low Press . Compressors — 
Eight-pp Bulletin 5 describes a line 
of low pressure compressors for heavy duty 
industrial applications. 


explained. Joy Mfg. Co 


INSTRUMENTS, CONTROLS 


265 instruments and Controls — 
Catalog 57-6 describes instruments and 
controls, including flow meters, liquid level 
or pressure gage, CO, meters, boiler meters, 
pneumatic transmitters, strip 
corder, pressure, vacuum are differential 
rec orders, temperature recorder, multi- 
point gages aa others. Includes desc rip- 
tive data. Republic Flow Meters Co. 


267 Bi-Color Gage — Bulletin 2044 
describes advantages of the Multi-Port 
bi-color gage developed to eliminate com- 
mon gage troubles encountered in low and 
medium p7essure ranges. Design features 
are illustrated and described and installa- 
tion methods detailed. Diamond Power 
Specialty Corp 


268 Resistance Temperature De- 
tectors — In 8-pp Publication 3016D are 
described a line of remote temperature- 
sensitive elements for use in indicating, 
recording, controlling and monitoring 
equipment. Operations, application and 
construction details of the resistance 
temperature detectors are presented, along 
with specifications. Instrument Div., 
Thomas A. Edison, Inc 


270 Metering, Control Systems — 
Bulletin 500 describes purpose, design and 
operation of company’s metering and con- 
trol systems. we ad discussion of pneu- 
matic and electric telemetering and pneu- 
matic control, along with detailed litera- 
ture references. Bailey Meter Co 


271 Guide to Gages — Catalog 
300-B, 112 pp, features Ashcroft Dura- 
gauges, Maxisafe, 
cording, quality, drawn case, chemical and 
special application gages. Also presented 
are gage testers, pneumatic transmitters, 
gages for nuclear energy. Engineering data 
and charts are provided. 
“> cover dial sizes from 2 through 24 
1. Manning, Maxwell & Moore, Inc. 


Industrial In- 
struments Inc. 


274 Ring Balance Meters — Speci- 
fication Sheet PM-10002 features a line 


of ring balance meters designed to convert | 
measurements | 
into flow records and indications. Includes | 


fluid differential pressure 
description of operation, specifications. 
Hagan Chemicals & Controls, Inc. 


OTHER EQUIPMENT 


276 For Quiet Heating — Described 
in this bulletin is the HusHeater, designed 
to heat— without making a sound 

water and liquids by introduction of 
steam into the liquid. Lists advantages 
of the HusHeater, explains how to in- 
stall it and tells how to order. Most 


and hotwells. Sims Pump Valve Co. Ine. 


Engineering de- | 
sign features are detailed and advantages 


chart re- | 


DEOXY-SOL 


SOLUTION OF HYDRAZINE 


¢ Oxygen- 
¢ Scavenger 


e for 
e Boiler Water 


e Treatment 


EAIRMOUN 


CHEMICAL €O., INC. 
136 Liberty St., New York 6,N.Y. 


4. H. Delamer & Sen, inc. 
4529 No. Kedz'e Avenue 
Chicage 25, Ill, 


Ask for pamphlet BW 
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pneumatic receiver, re- | 


Instruments | 


HIGH 
PRESSURE 
CLEAN OUT 
DOORS 








Conductivity Measure- 

ment — Electrolytic conductivity equip- | 
| ment for the measurement and control of | 
| solution concentration is featured in 30-pp | 
| Catalog 23. Complete descriptive informa- | 
tion and data on various types of instru- 

ments and equipment for different types | 
| of applications included. 





filter boxes | 


@ Asbestes-Packed Cast Iron Construction 

@ Double Crossbar, Hinge and Handwheel Design 

© Right or Left Hinge 

@ Available with Double Locking Device to 
prevent accidental locking from outside only 


@ Assures Maximun Strength, Efficiency and 
Economy for every High Pressure Application 


IMMEDIATE DELIVERY IN SIZES 
FROM 15” x 18” to 24” x 36” 


FROM $95.00 to $275.00 each 
“sTeeL PLATE CONSTRUCTIO 
" enen ietworme Se. 
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277 Turbine Lubrication — Basic 
lubrication requirements for a wide range 
of turbines ona gears are detailed in 28-pp 
Bulletin T-125-A. Sections cover care of 
the oiling system, turbine lubricants, lubri- 
cating oil recommendations, reduction 
gears and geared units. Oil circuit diagrams 
and other illustrations are included. Mur- 
ray Iron-‘Works Co. 


278 Testing Instruments — Bulle- 
tin 19-58, 16 pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motorrotation tester, cable fault locating 
equipment, transformer turn ratio test 
sets, corona test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos of each type. James G. Biddle Co. 


279 Sheet Packings — Eight-pp il- 
lustrated Bulletin P-328 gives detailed 
specifications, engineering, application and 
testing data on industrial sheet packings. 
Nineteen varieties covered are fabricated 
from asbestos, rubber, Neoprene, silicone, 
fiber, Teflon, others. Crane Packing Co. 


280 Forged Steel Couplings — Self- 
aligning forged steel couplings designed to 
transmit maximum torque are described 
in illustrated Bulletin 45U-M67. A cutaway 
view shows component features, and tables 
give ratings and dimensions. Koppers Co., 
Ine. 


281 Refrigeration Condensers— 
K:ngineering data on a complete range of 
sizes and types of refrigeration condensers 
are featured in 38-pp Bulletin RC-2. Rat- 
ings in tons refrigeration are tabulated for 
large and small ammonia condensers, verti- 
cal ammonia condensers, amnionia con- 
denser-towers, freon condensers and freon 
condenser-towers. Selection data, dimen- 
sions given. Henry Vogt Machine Co. 


283 Piumbing, Heating Supplies — 
Kdition H is the current edition of 
this company’s 126-pp general catalog 
on plumbing and heating repair parts, 
tools and accessories. Indexed and illus- 
trated, the catalog gives information on 
uses. J. A. Sexauer Mfg. Co., Inc. 


284 Steel Plate Construction — 
Pictured and described in this 20-pp bulle- 
tin are some of the steps in the fabrication 
of steel plate into boiler breechings, cas- 
ings, duct work, stacks and special shapes, 
from initial design stage to final erection at 
plant site. The bulletin is generously illus- 
trated with photos of typical plant in- 
stallations. Connery Construction Co. 


286 insulated Piping—Bulletin 


57-1, 24 pp, on prefabricated insulated 


iping systems, shows typical uses for 
1el-cor pipe units for underground or over- 
head pipe systems. Also describes Utilidor 
conduits for protection of underground 
utility services. Sample specifications and 
conduit sizing charts given. Ric-wiL, Inc. 


287 Steam Turbines — The advan- 
tages of company’s solid wheel turbines, 
axial flow turbines, single stage and multi- 
stage, are outlined in illustrated Bulletin 
8-140. Describes various models in their 
line and includes application photos. The 
Terry Steam Turbine Co. 


290 Generating Sets — Bulletin 110 
contains. detailed information oncompany’s 
generating sets designed for a variety of 
power generating applications. Capacity 
and ratings tables are included. Troy En- 
gine & Machine Co. 


291 Pneumatic Tools — Featured in 
Bulletin 67 is a line of pneumatic produc- 
tion equipment, including grinders, sand- 
ers, drills, reamers, screwdrivers, nutrun- 
ners, filing tools, and cutting tools. Descrip- 
tive details and specifications are included. 
Airetool Mfg Co. 


292 Corrosion, Abrasion Control 
— Modern practices and products for the 
positive protection of metal equipment 
from the effects of corrosion and abrasion 
are described in this 16-pp bulletin. Covers 
factory and field application of rubber or 
synthetic linings to metal parts or prod- 
ucts, and maintenance coatings available. 
Goodall Rubber Co. 


293 Wall Deslagger — Bulletin 1034 
features company’s wall deslagger designed 
to minimize average slag thickness for con- 
sistently high heat-transfer capacity, and 
for uniform superheat and reheat tempera- 
ture control. Photos and cutaway view 
illustrating design, operation included. 
Copes-Vulcan Div., Blaw-Knox Co. 


294 Fuel Oil Conditioner — A fuel 
oil conditioner which dissolves all sludges, 
prevents new sludge from forming, excels 
as an emulsifier of condensation, holds 
water, sludge and oil in complete suspen- 
sion and exhibits other performance ad- 
vantages is described in a recent published 
pamphlet. Kor Corp, Div. Oxi Corp. 


295 Cranes, Hydro Equipment — 
Twelve-pp Brochure HY-51_ describes 
cranes and equipment for hydroelectric, 
water supply ma other applications. Vari- 
ous components and assemblies that — | 
harness Lpdesstosteie power are pictured, 
including cranes and hoists, gates and 
valves, and special hydroelectric equip- 
ment. Yuba Consolidated Industries, Inc. 





Do engineers blow too much? 


Of course it’s better to blow boilers too much than too little. 
But it does waste money to blow unnecessary heat units down 
the drain—enough usually to pay in just a few months for a 


modern system of precise, 


carefully-controlled, continuous 
blow-down. To get all the facts gamble a stamp for a copy of 
the booklet on the Madden Orifice Meter; write to The Madden 
Corp., 1345 Jarnis Ave., Chicago 26, Ill. 





For more data circle 565 on Post Card 


March, 1959 











Has Guaranteed 
Color Standards 
That Give 
DEPENDABLE 


For fast, yet 

completely accurate tests 

of pH, hydrazine, silica, ammonia, 
total iron, nitrate and other elements 
in water, use a Taylor Water Analyzer. 
One basic, low cost unit is adaptable 
for use with 18 guaranteed color 
standard slides. Allows you to make 
many determinations required in 
plant operations. Tests are made in 
only minutes. No fragile glass stand- 
ards to handle. Complete instruc- 
tions included with every kit. Also 
available— Midget Iron Testers, Total 
Hardness Sets, Sulfite Comparators, 
Nitrate Comparators. Sulfite and 
Nitrate color standard slides avail- 
able separately for use with phos- 
phate or pH base. 


TAYLOR 
COMPARATORS 


Compact, portable Taylor Compara- 
tors let you make on-the-spot pH, 
chlorine and phosphate tests in 
minutes. No experience necessary. 
Just fill the center tube with treated 
sample and move color standard slide 
across until sample matches one of the 
standards. Values are then read 
directly from the slide. 


Be sure to use only Taylor reagents 
end accessories with Taylor Com- 
porators to assure accurate results. 
Sealed-in-plastic color standards are 
gvaranteed against fading. 


SEE YOUR DEALER for Taylor sets or im- 
. mediate replacement of sup- 
plies. Write direct for FREE 
HANDBOOK, “Modern pH and 

Chlorine Control”. Gives theory 

ond application of pH control. 

Ilustrates and describes full line, 


W. A. TAYLOR “°° 


EVENSON LANE @ BA MORE Mw 
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Marley Co., The . 

Mead-Morrison Division, McKiernan-Terry Corp. * 
Milton Roy Co. ... .. 3 
Moore & Co., Samuel 104 


Morton Salt Co. ® 


Mueller Electric Co. .. 
Murray Iron Works Company 


Nagle Pumps, inc. 

National Airoil Burner Co., Inc. 
National Aluminate Corporation 
Neff & Fry Co. . 

Niagara Blower Company 


Peabody Coal Co. 

Permutit Co., The 

Pittsburgh Piping & Equipment Co. .. 
Powell Valves, Wm. 

Pratt Co., Henry 


Bowk +, Mm i 
y attan, Inc. . 


Reliance Gauge Column Company 
Republic Flow Meters Co. 
Research-Cottrell inc. 

Revere Copper & Brass Inc. 
Ric-wil, Inc. 

Riley Stoker Corporation 
Rockwell Co., W. S. ... 

Roto Div. of Elliott Co 





Sarco Company, Inc. . 

Sims Pump Valve Co. 

Sinclair Refining Co. 

Socony Mobil Oil Co., Inc. 
Solar Aircraft Co. .... 

Spence Engineering Co. . 
Standard Oil Co. (Indiana) .. 
Stephens-Adamson Mfg. Co. 
Stickle Steam Specialties Co. 
Stone & Webster Engineering Co. 
Superior Combustion Industries, Inc. 


Taylor & Co., W. A. ...... 
The Terry Steam Turbine Co. 


Troy Engine & Machine Co. . 


Union Asbestos & Rubber Co. 
U. S. Electrica! Motors 


Universal Atlas Cement Co. 


Valley Camp Coal Co., The 
Van Products Co. ....... 
Vogt Machine Co., Henry 


Webster Mfg. Co. ...... 
Western Chemical Company 
Wickes Boiler Co. .. 
Williams Gauge Co. . 
Wilson, Inc., Thomas C 
Wolverine Tube Div. .... 
Worthington Corporation . 
Wright-Austin Co. ... 


Yarnall-Waring Company 
Yuba Heat Transfer Div 


Firms whose advertising is not in this issue but is appearing in other issues are marked with an * 
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—REPLACED A PUMP 
THAT LASTED 2 MONTHS 


A leading manufacturer of household 

appliances* installed this Nagle 1” type 

H-A-W horizontal shaft pump over 2 years 

ago and it’s still going strong. It is in the 

Bonderizing Dept., shown, handling phos- 

phate slurry at the rate of 10 GPM, against 

a 25’ head. Pump is self-priming. Simple slippage seal adjustment. Readily 
accessible stuffing box. Pump it replaced lasted less than two months. If 
you have an abusive pumping problem Nagle Pumps can cut your costs 
too! Send for “Pump Selector”. 


*Details on request. 


NAGLE PUMPS, INC. 


(3: 1229 CENTER AVE., CHICAGO HEIGHTS, ILL. 





ABRASIVE AND CORROSIVE APPLICATIONS 
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For heavy bunker oil or light furnace 
oil...100 to 10,000 gallons per hour 


Enco systems employ one, two or more pumps and 

heaters, interconnected so that full capacity is 

possible with any combination of pumps and heaters. 

Flexibility of design permits the use of any 

combination of rotary pumps, with motor or 

turbine drive; or piston type steam pumps. Any 

part may be cut out of operation for inspection or 

cleaning, without shutting down, where two or more 
pumps and heaters are 
included in the unit system. 


Fuel Oil 
Pumping 
and Heating 
Systems 


Heaters are insulated and 
jacketed with removable 
heads at both ends for 
cleaning without breaking 
any piping connections or 
removing any tube bundles. 


Full automatic oil pressure 
and temperature control, with 
relief valves for each pump 
and heater. Permits delivery 
of oil with safety, and at 
proper temperature and pressure for efficient burning. 


Each unit is built to order and delivered ready to place 
on foundation and for connection to the station piping. 
Write for Bulletin OB-53 describing Enco Gas and 
Oil Burners; and Pumping and Heating Equipment. 


THE 
ENGINEER 
COMPANY 


75 WEST STREET 


NEW YORK 6, N.Y. 
EG 809 
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LARSON-LANE 
STEAM AND 
CONDENSATE 
ANALYZERS 


OST modern and efficient 
system of removing vola- 
tile amines, ammonia and carbon dioxide 
prior to recording steam conductivity. 
This thoroughly effective steam degasser 
uses a cation exchange resin for the re- 
moval of ammonia, morpholine, cyclo- 
hexylamine, and reboiling for the removal 
of CO.. Constant sample temperature is 
maintained. Taps provided for drawing 
sample for other analyses. 

Larson-Lane Steam and Condensate 
Analyzers make possible rapid and accu- 
rate measurement of steam purity, com- 
pletely essential for efficient boiler 
operation. 

A smaller, less expensive unit, the 
CH-16 provides for removal of ammonia 
and amines from steam condensate with- 
out the necessity of reheating. Condenser 
leakage is readily detected with this model 
in the presence of volatile amines or 
ammonia. 


Write today for complete 
technical details. 
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a few drops of 


3 c 6 ke : 


the miracle 
additive 


WILL DO, WONDERS FOR 
YOUR FUEL Oll 


Regardless of what you burn: petroleum pitch or 
other residual oils, coal tar, diesel oil or any grade 
of fuel oil KOR is your economical short cut to 
better combustion 

KOR the perfect alkaline fuel oil conditioner 

completely dissolves sludge, keeps it suspended 

in solution with the fuel 

KOR cuts fuel costs because it 
BTU’s in the sludge and oil 

KOR keeps entire fuel systems clean, eliminates 
soot and carbon scale, minimizes cleaning. 


activates all the 


Safe, Easy To Use, Economical Ask for Literature 


CORPORATION 


83— Box 485 
GARY, INDIANA 
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Now—A Steam Trap that 
Adjusts Automatically to 
Every Operating Condition! 


Warm-up speeded by 
discharge through by 
pass as well as main 
orifice 


In-line installation 
All parts serviced 
without removing 
body from line 


AUTOMATICALLY REGULATES FOR FASTER WARM-UP AND 
TO KEEP OPERATING TEMPERATURE AT PEAK HEAT 

Proven bucket design with built-in accessories. By-pass thermostat 
increases discharge for warm-up and overload conditions. Thermo- 
stat compensated to operate at 10° below saturated steam temp. 
Wright-Austin Airxpel principle provides for mechanical discharge 
of air after Thermostatic by-pass has closed. 


WRITE FOR BULLETIN 808 
WRIGHT-AUSTIN COMPANY 


DETROIT 7, MICH 





3245 WIGHT STREET . 
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Better Pump 
Performance With 


SIMS PUMP VALVES 


Because... 


Stem breakage elimina- 
ted—by double shock- 
absorber stem heads. 


Reduced wear —long 
guides give even lift— 
springs can’t jam. 


Smooth seating surface — 
rotating valve disc changes 
to mew seating surface 
with every pump stroke. 


Increased speed and 
pump capacity — inclined 
seat ribs cut flow resistance 
and reduces turbulence — 
prevents vapor binding. 


Sims Pump Valves, for all 
reciprocating pumps, are 
stocked for quick delivery. 


Write for Bulletin V-112. 


s 


f 
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1314 PARK 


VALVE CO., INC. 


AVENUE, HOBOKEN, N. J. 
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" ee Wi eifty a 
nearly 
for work we have 


4ler has 
Marine Bo to 


and -. b 
The Leffe c 
ut a doubt the § 


trouble- 


Mre de 
Je Je 


done on & 


| Leffel Boilers Pass The Acid Test: 


poiler business 


only re- 
nd the Leffel 
been due = 
mecharica é 


trongest and most 


free boiler builte” 


Je Bower, Pres 
Bower Company, 


4dent 
Ince 


Roanoke, Va 


No man is in a better position to judge 
boilers than the man who services and 
repairs all types and makes. It pays 
to listen to a man like J. J. Bower for 
his words are backed by nearly a half- 
century of experience. In the brief 
statement above, Mr. Bower cuts away 
all the claims and promises of most of 
today’s boiler advertising and tells you 
why you should rely on Leffel boilers 
for your steam requirements. 

For more details on why you can 
count on rugged, reliable Leffel boil- 
ers for long life and dependable serv- 
ice, write today for your free copy of 
Bulletin 236. 


THE JAMES LEF 


Dept. E 
SPRINGFI 


FEL & COMPANY 


ELD, OHIO 
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HAGAN NEWSLETTER 


Behind the Panel 


THE QUALITY OF MEASUREMENT FIXES THE QUALITY OF CONTROL 


Control can only be as precise as the measurements on which it is based. Not only the 
measurement, but also the means by which it is transmitted to the recording or actuating 
mechanisms must be as near perfection as possible if a high degree of control quality is to be 
maintained. Here are some examples of how Hagan achieves exact control by means of accurate 
measurements: 

MEASUREMENT SPAN CRITICAL IN REDUCING TEMPERATURE VARIATIONS 

A large eastern steel mill was seeking a temperature controller for continuous strip 
annealing furnaces—a process that threads light gauge, cold rolled steel through the high 
temperature furnace in the range of 800 ft/min and provides fully recrystallized steel, 
ductile in spite of its relative hardness, with other desirable physical properties. They 
set up a Hagan PowrAmp and a competitive controller side by side on two new furnaces. The 
suppressed range feature of the PowrAmp made possible the holding of temperature variations 
to 2-3F—its span was set at 1,500 to 1,700F for the test. On the basis of these very 
acceptable results, which the competitive controller could not match, the PowrAmp was put in 
control of the temperature on these two lines. Later, when two more annealing lines were 
added, PowrAmp temperature controllers were selected—resulting in Hagan control of all four 
annealing lines at the mill. 


SOAKING PIT REAL TEST OF METER TURNDOWN RANGE 

When ingots start to heat in a soaking pit, maximum fuel firing is required. But later in 
the cycle, only enough fuel to maintain the desired temperature is needed. This may be less 
than 10% of max. Hagan Ring Balance gas and air flow meters, calibrated for a maximum 
differential of 10"WC, are accurate with as little differential as .035"WC, or about 6% 

of the full scale of the meter. This means that fuel-air ratios are maintained exactly 
throughout tne full soaking pit cycle. Particularly critical when special alloys are being 
heated, precision ratio control pays off across the board in maintenance of quality and 

in fuel savings. (Item C-1l) 


MEASURING STEAM FLOW WITHOUT A PRIMARY ELEMENT SAVES MONEY 


High pressure steam flows may be measured without the use of a primary element in applications 
where the Reynolds number is in excess of 10,000,000. Since the line loss produced through 

a certain length of pipe cannot be predicted as accurately as with an orifice plate, it isa 
necessity that the meter connected to measure the loss have an adjustable range to accommodate 
the unpredictable differential that can be established only after start up. Due to its wide 
range of adjustment, the Hagan Ring Balance meter makes feasible the accurate measure of 

steam flow using pipe friction as the source or differential. This eliminates the need for 
installing a very expensive, high-alloy flow nozzle in the steam line. (Item C-2) 


MUST HAGAN HIGH QUALITY BE HIGH COST? 
Public Utilities have learned that this is not the case. The utilities are bound by law to 
select new equipment on the basis of competitive price and comparable quality. Here is the 
score for the last 58 new boiler control systems awarded as a result of this competitive 
bidding: 
Successful Bids Successful Bids 
HAGAN 19 Company "C" 3 
Company "A" 19 Company "D" 2 
Company "B" 13 Company "E" 2 
(Item C-3) 


HAGAN CHEMICALS & CONTROLS, INC. 


Hagan Building, Room 702, Pittsburgh 30, Pennsylvania 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 


If you would like more information on any of the above items, check the appropriate box below. 
[C] Item C-1l [] Item C-2 ] Item C-3 
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YUBA POWER 
EQUIPMENT MEETS 
GUARANTEES WITH 
FLYING COLORS 


Power Equipment Engineered and Manufactured by 


Pins Folbiny 
eae 


Consulting Engineers, Ebasco Services, Inc. 


Based on the performance tests and favorable experience Kansas City 
Power & Light Company has enjoyed with Yuba power equipment 
in their Hawthorn Station, a Yuba 70,000 sq. ft. surface condenser 
and other important heat transfer equipment was specified and 
recently installed in their new Montrose Station near Clinton, 
Missouri. 

Still another generating unit, planned for completion by this pro- 
gressive company in mid-1960, will include basic heat transfer equip- 
ment supplied by Yuba. 

In the operation of Yuba power plant equipment, one fact stands 
out: guarantees are unfailingly met, providing the economy, efficiency 
and safety demanded. 

Actual performance checks in plant after plant show that perform- 
ance conditions exceed design specifications. For example, heat trans- 
fer coefficient is greater, terminal temperature differential is lower, 
and oxygen content in the condensate much less than guaranteed. 

Your comparison will rate Yuba first too. Let us give you all the 
facts, today. 


Write for new Yuba Bulletin No. YHT 100, 
just off the press. This bulletin describes 
Yuba Heat Transfer Equipment manufac- 
tured for the power industry. Your free copy 
will be sent without delay. 


Yuba Heat Transfer Division + Honesdale, Po. 


Production Facilities in the West 


Yuba Manufacturing Division + Benicia, Calif. 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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